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ursuing the policies which 





have made their every hour 
on the hour New York, Philadelphia and Washington ser- 
vice so preeminently successful, LUDINGTON AIRLINES, INC. 
has selected 1932 Model FLEETSTERS for the inauguration 


of high-speed passenger service on frequent schedules. 
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For all sizes of engines 








eet all aircraft requirements. 
Milable in various sizes and capacities 
dependent upon the engines involved. Full 
iculars upon request 
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Eclipse, Series 7, Comb and 
and Electric Inertia Starte Sole- 
noid Switch. Vertical type fé type 





Eclipse voltage-regulated generator, 15 or radial engine up to 2500 cu pis- 
pen Bo apn obal — engine drive Eclipse, Series 11, Hand Inertia Starter, ton displacement. Also obtainable 
- concentric type for engines up to 2500 without electric attachment, for man- 


cu. in. piston displacement. ual operation. 
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Eclipse type M-B double voltage, voltage- East Orange, New Jersey 
regulated radio generator engine driven. (Subsidiary of Bendix Aviation Corporation) Eclipse aviation dynamotor type “‘A” 
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i prec can be no doubt that the Autogiro is destined 
to occupy a position of major importance among 
aircraft of the future. 


When that destiny has been fulfilled, the year 1931 
will be recognized as a great milestone in Autogiro 
progress. This progress falls into four major classifications: 
Engineering development; a convincing amount of 
nation-wide Autogiro flight; public and scientific recog- 
nition; actual commercial Autogiro production and use. 


Several transcontinental trips and hundreds of thousands 
of miles of routine travel by many owners have caused 
Autogiro flight to be accepted as almost commonplace. 


Recognition by the public has been expressed in the 
newspapers and periodicals of the country to an almost 
unprecedented extent. Recognition by many official and 
scientific organizations is typified by the presentation 


PITCAIRN AUTOGIRO BUILT BY PITCAIRN 
AIRCRAFT, INC., WILLOW GROVE, PA. 

















of the Collier Award “for the greatest achievement in 
Aviation in America, the value of which has been 
demonstrated by actual use during the preceding year.” 


The highest form of government license for unrestricted 
manufacture of four types of Autogiros (Approved Type 
Certificates) was issued by the United States Depart- 
ment of Commerce. 


Three different licensees are now providing Autogiros 
for the growing market:— 


Buhl Aircraft Company, Detroit, Mich. 
Kellett Aircraft Corp., Philadelphia, Pa. 
Pitcairn Aircraft, Inc., Willow Grove, P3. 
The year 1931, marking the fruition of years of courage- 


ous and foresighted pianning, serves, too, as a prophecy 
and promise for the future. 


AUTOGIRO COMPANY OF AMERICA * =~ *& LAND TITLE BUILDING ~ ~« * PHILADELPHIA 


The Autogiro Company of America is an engineering and licensing organization. 
It owns and controls, exclusively, all Autogiro patent rights in the United States. 
Manufacturing companies of high standing will be licensed to build Autogiros 

with the full cooperation of our engineering staff. 


AUT RO 
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Aviation’s 
ce 99 


ce” Accomplishments in 1931 
were made with 


RB Ball Bearings 


: Wright 


Wright engines powered all planes responsible for the fol- 
lowing achievements of 1931: 


RussELL BoarRDMAN AND JoHN PoLanpo establish new long distance, non-stop 
record ... New York to Turkey. 



































Houcer Horreis aNp Otro Hiiuic make trans-Atlantic flight . . . New York to 
Germany. 


CoLonEL AND Mrs. CHarves A. LinpBercu fly from New York City to Tokio, 
via Canada and Alaska, covering 7,132 
miles. 

Captain Frank M. Hawks sets 6 new inter-city speed marks between European 
capitals. 

Win Rewiasitity Tour—the Cyclone and Whirlwind powered Ford tri-motor scores 
10,000 points over nearest competitors. 


Navy PLanes Make Recorp. A squadron of 8 Martin “PM” Patrol boats make 
non-stop, over water flight of 700 miles. 


Dornier DO-X—world’s largest airplane powered with 12 Curtiss Geared Con- 
querers completes 12,000 mile journey. 





Hawatian IsLaNnps CrRCUMNAVIGATED—a squadron of patrol boats 
covering the 840 miles in 11 hours and 
20 minutes. 


3,025 Mite Business Trip CompLetrp In 15 Hours—Bernarr 
McFadden, New York publisher, keeps 
business appointments in 20 cities. 





SRB Ball Bearings used in all Wright engines 





Lycoming 
An outstanding service record 


The Century Pacific Air Lines using Stinson Tri-motor 
planes powered by 3 Lycoming R-680 Engines have com- 
pleted over 2,430,000 engine miles without any mechanical 
failures. Similar service records are being established by 
Century Air Lines (Chicago) and Ludington Lines, Inc. 


S R B Ball Bearings used in 


all Lycoming engines 
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Pratt & Whitney 


Outstanding flights and performances of 1931 
with planes using Pratt & Whitney engines. 


AROUND THE WorLpD REcorp—Wiley Post and Harold Gatty circle 
the globe in 8 days, 15 hours and 51 minutes. 


Non-Stop Fuicut From Japan To Tue Unrrep Srates—Clyde 
Pangborn and Hugh Herndon complete flight around the 
world . . . making non-stop flight from Japan to the United 
States in 41 hours and 15 minutes. 

New TRANSCONTINENTAL REconp—Major James H. Doolittle flies 
from Burbank, California, to New York City in 11 hours and 
16 minutes—average speed 217 miles per hour. 

LowELL BayLes Wins THompson Tropoy Race—Covers the 10 
laps of the 10 mile closed course at a record speed of 236.239 
miles per hour. 


NaTIoNAL Arr Races—Pratt & Whitney powered ships entered in 
12 races. They took 11 first places, 9 second places and 5 
third places in these events. 


TrANs-ATLANTIC FLiGHT—Captains Georges Endres and Alexander 
Magyar fly from New York to Budapest, Hungary. 


Women’s ALTITUDE Recorp—Miss Ruth Nichols climbs to 28,743 
feet—a world’s record. 


New SpEED Recorp For WomEN—Miss Ruth Nichols establishes 
an official speed record of 210.636 miles per hour—a world’s 
record. 


Women’s Coast To Coast REcorp—Miss Ruth Nichols makes new 
record in flight from Los Angeles to New York. 


ENGLAND To Cape Town, Soutn Arrica—Commander Glen 
Kidston established a new speed record for this 7,800 mile 


journey. 


SRB Ball Bearings used in all 
Pratt & Whitney engines. 


~BEARIN 


Div. af 





Marlin-Rockwell Corp. 





Warner 


These brillignt performance records were estab- 
lished by Warner powered aircraft at the 1931 
National Air Races. 


TRANSCONTINENTAL HANDICAP AIR DERBY, Santa 
Monica, Calif., to Cleveland. Women’s Division, Ist and 3rd. Men’s 
Division, 3rd. 


SPEED AND _ EFFICIENCY CONTEST FOR SINGLE 
MOTOR PLANES, Warner-Cessna planes won Ist and 2nd places. 


MEN’S 510 cu. in. free-for-all. . . . . lst and 3rd 
EVENTS 510 cu. in. A. T. C. Race . . . lst, 2nd and 3rd 
650 cu. in. free-for-all . . lst and 3rd 


650 cu. in. A. T. C. Race . Ist, 2nd and 3rd 


800 cu. in. free-for-all. . . . . . .2nd 

800 cu. in. A. T.C. Race .... .lst 

1000 cu. in. A. T. C. Race .... .2nd 

1200 cu. in. A. T.C. Race .... .lst 
WOMEN’S 510 cu. in. free-for-all. . . . . lst and 3rd 
EVENTS 650 cu. in. A. T. C. Race . . lst and 3rd 


S R B Ball Bearings used in 


all Warner engines 





Conn. 


Plainville, 
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Lindbergh . . . Washington, D. C.—Tokio 
Wright Cyclone Engine 
Boardman-Polando . . . New York—Istanbul 


World’s Record Non-Stop Flight 
Wright Whirlwind Engine 
Hillig-Hoiriis . . . . New York—Denmark 
Wright Whirlwind Engine 
Hawks - American and European Speed Records 
Wright Whirlwind Engine 
DornierDo-X - Europe, South America, NewY ork 
Curtiss Conqueror Engines 


HE Oceans were spanned seven times 
during 1931 by American built engines. 
Wright engines powered four of the seven ; 
flights. Three aifferent types of WrightEngines 
powered these flights — Whirlwind, Cyclone 
and Conqueror. Flight after flight* has proven 
their endurance and reliability. 


*Wright Engines have powered more famous 
flights than all other engines combined. 






OT os 









But the real proving ground of Wright qual- 
ity and reliability is the millions of miles 
flown each year in the transportation of 
passengers and air mail. 


Wright Engines power many of the world’s 
most important air lines— proof of the world- 
wide preference for Wright super power. 





CONTRACTORS TO THE GOVERNMENTS 
OF THE WORLD 
Curtiss Wright 
Conqueror and Challenger Cyclone and Whirlwind 





WRIGHT 


AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 


A DIVISION OF CURTISS-WRIGHT CORPORATION 
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WYMA N- -GORDON 
EP iz. Worcester, Mass, en¢ Harvey, Ill. 
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BELLANCA BUILT THE AIRBUS 








to give YOU greater profits | 


Airline competition is making it more and more evident that airplane performance 
cannot be distorted in any given direction without costly sacrifices. It is now gen- 
erally recognized that the airplane most needed today must possess a CORRECT 
BALANCE OF FACTORS. Speed, safety, and profitably large payload—these 
are beneficial to the operator only when perfectly combined, as they are combined 
in the Bellanca AIRBUS, a fast 15-place single-engined cabin plane. 


Discussing the AIRBUS design, G. M. Bellanca recently said, ‘“The highly eff- 
cient single-engined type of monoplane or sesquiplane has proved itself capable 
of CUTTING IN HALF the operating costs of an airline running multi-engined 
designs, or similarly capable of DOUBLING THE OPERATING CAPACITY at 


no increase of equipment or maintenance costs.” 


TO INTERESTED AIRLINE 
OPERATORS: 


Complete specifications and operating costs for the 
AIRBUS, on request. This is a fast, roomy, 15- 
place single-engined plane built primarily to 
increase the airline operator’s profits, though 
readily adaptable to other fields of service. The 
Bellanca Air Cruiser, of similar type, has a 
beautifully-appointed 9-place cabin, equipped with 








lavatory and buffet. The Bellanca Skyrocket—6-place cabin plane 
BELLANCA AIRCRAFT CORPORATION 
New Castle, Delaware Chrysler Building, New York 


Bellanca Aircraft of Canada, Ltd., Montreal 


BELLANCA 
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The story of 1931 


The time has come for another year-end 


accounting in the aeronautic industry, and 


HERE is an air of 

resignation throughout 

the aernonautic indus- 

try as its members 
pass their time smoothing 
out the wrinkles of deflation, 
and planning for a_ sound 
future. The prosperous and 
wasteful dream of 1929 is far 
behind, the desperate distribu- 
tion nightmare of 1930 has 
passed. The industry is now 
in approximately the same 
relative position that it held 
before the abnormal expan- 
sion of 1928-1929,—with the 
advantage of three more years of ex- 
perience and technical development on 
which to build. 

By far the brightest spot is the trans- 
port field. While the operators are not 
without their problems, they can face 
them with the satisfaction provided by 
constantly increasing passenger patron- 
age and mail and express loads. Air 
express poundage, particularly, has in- 
creased tremendously over 1930 figures. 
All air transport lines are moving 
rapidly toward financial independence, 
and traffic increases are shown while 
steamship and railway patronage con- 
tinue to fall off. Perhaps the greatest 
encouragement is derived from the 
knowledge that at least one independent 
line, operating without benefit of mail 
contract, has shown a profit in the first 
year of operation. 


tributions 


in the accompanying review we have at- 
tempted to provide an accurate reproduc- 
tion of both sides of the ledger. The period 
of adjustment has not yet passed. A careful 
look at the record, as set forth in the con- 


of Admiral Moffett, 


Howard, Professor Taylor, and the members 
of AviaTion’s staff, should be helpful in 


planning for the year to come. 


It is certain that, as soon as busi- 
ness conditions return to normal, there 
should be a tremendous increase in de- 
mand for air transport services. Mean- 
while the operators are strengthening 
their organizations from within by cut- 
ting costs. Of these the major factor 
is maintenance, representing a very 
large proportion of the total operating 
expense. One of the greatest problems 
now confronting operators is the reduc- 
tion of this item. 

There is a strong trend toward closer 
cooperation between designer and main- 
tenance engineer, and it has been found 
more economical to develop an entirely 
new transport design than to attempt to 
adapt one from a machine intended for 
some other service. 

Maintenance services, other than 
those primarily associated with transport 


Major 


lines, have grown during the 
past year. While increased 
stress on service work, and 
the keeping in service of ma- 
chines that might otherwise 
have been scrapped, is the 
natural result of depression. in 
all industries, there are indica- 
tions that in the aeronautic 
field there is a normally grow- 
ing demand for reputable and 
efficient services of this type 
for operators other than those 
engaged in regular transport 
work. Airplane and engine 
life have been lengthened 
considerably by improved maintenance 
methods. 

In 1931, the bulk of production has 
been for the military services. Ap- 
proximately 70 per cent of the dollar 
value of the total production, or about 
23 millions of dollars, constituted ful- 
fillment of military and naval contracts 
necessary for the concluding stages of 
the Army and Navy five-year procure- 
ment programs. The remainder, the 
non-military production, can be divided 
into three groups. A little more than 
50 per cent of the dollar value came 
from transport orders, while 34 per cent 
represented aerial service, business, and 
private machines. The remaining 13 
per cent covered the light plane pro- 
duction value. 

It is obvious from these simple figures 
that the scourge of deflation has had its 


In this and subsequent issues of AVIATION, the section devoted to editorial comment, which heretofore has begun on this page, will 
follow the feature section. 


“News of the Month,” and the statistical pages follow in order. 


“Side Slips” appears at the beginning 


rather than at the end of the department section. 
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most deadly effect on the producers for 
non-military markets. Many of them 
have closed down their plants entirely, 
either permanently or pending a return 
of normal business conditions, Un- 
doubtedly the greatest sufferers are 
found in the light plane group, bearing 
out the predictions made early last year 
in our article “The Light Plane Situa- 
tion” — (Aviation, February, 1931). 
The light plane boom, as a boom, has 
gone the way of the glider debacle of 
1930, although the collapse has not been 
so complete and there remains behind a 
residue of real use and real demand 
for the type. The market for business, 
private, and aerial service planes awaits 
a return of normal business. 

Enthusiasm in the ranks of the light 
plane manufacturers reached its height 
at the time of the National Aircraft 
Show, and was based more largely on 
dealer prospects than on ultimate con- 
sumer possibilities. In some cases the 
policies of 1929 were repeated on a 
smaller scale, but manufacturers learned 
that an airplane delivered to a dis- 
tributor is not really sold, and dis- 
illusionment set in. 

While light plane manufacturers talked 
of production at show time, builders of 
medium - weight commercial machines 
made definite merchandising efforts. 
First among them was the price war 
waged mainly by the makers of four- 
place cabin machines. Intelligent mar- 
ket studies were made and production 
adjusted to meet existing demand. 

Completion of the Akron and the 
40-passenger Sikorsky, and the public 
offering of the autogiro and the Stout 
Sky Car are among the outstanding en- 
gineering accomplishments of the year. 
A number of revivals have marked the 
twelve-month period. The light plane 
movement brought a resurrection of the 
two-stroke-cycle type of engine; the de- 
mand for low-cost flying instruction 
brought to light a species of ma- 
chine closely resembling the “penguin” 
trainers of 1916, while in this country 
and in Germany there appeared two so- 
called tailless airplanes, the American 
version being a direct descendent of 


the historic Burgess-Dunne machine. 


Aeronautic industry deflation seems 
to be almost complete, but the critical 
stage has not been passed. The future, 
which depends so much on the far- 
sightedness of our legislators, is dis- 
cussed in detail elsewhere in this issue. 


Design 


C- IS difficult to distinguish any posi- 
tive trend away from established de- 
sign formulas during 1931. Progress 
has been made in high-speed perform- 
ance largely by increase in engine horse- 
power and by cleaning up exposed parts, 
but the predictions of extensive use of 
slots, flaps, spoilers, and the like, which 
followed the wind-up of the Guggen- 
heim contest, have failed to materialize. 

The low-drag cowling of air-cooled 
engines has become virtually a standard 
practice, and considerable attention has 
been paid during the year by several 
manufacturers to the problem of de- 
veloping a satisfactory retractable land- 
ing gear. The single-spar idea for 
cantilever wings has gained some im- 
petus, there being one experimental 
machine produced in this country using 
this system and a successful application 
in England. 

Designers are not only re-analyzing 
their structures to make the most 
economical use of their materials, but 
also have been casting about for new 
materials with improved strength-weight 
properties. Stainless steel for aircraft 
construction is definitely over the 
horizon. Not only have certain parts 
and accessories been made up using this 
alloy, but an airplane incorporating a 
spot welded all-steel wing has been fly- 
ing for some time, and another, an 
amphibion, recently tested, has been 
built entirely of spot-welded steel. The 
key to the successful use of this ma- 
terial seems to be in the development 
of suitable welding equipment. 

Increasing attention is being paid to 
the question of maintenance in trans- 
port types. Operators are demanding 
airplanes which can be kept in the air 
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at a cost considerably below that which 
can be obtained today, and designers 
are beginning to realize that, for com- 
mercial types at least, the question of 
maintenance is at least as important as 
that of performance. 

In the accessory field the controllable 
pitch propellers and the Sperry auto- 
matic pilot are notable achievements. 


Research 


_— the standpoint of aerodynamic 
research, 1931 will be remembered 
more as a turning point than as a period 
in which great advances were made. In 
the United States experimental work is 
largely in the hands of the National 
Advisory Committee for Aeronautics. 
The program for full scale investiga- 
tion begun several years ago in the 
high pressure wind tunnel at Langley 
Field, gained a new impetus with the 
completion of a tunnel capable of 
handling full size airplanes up to spans 
of 45 ft., at air speed up to 115 m.p.h. 
Coincident with the completion of the 
full scale tunnel was the commissioning 
of the largest towing basin in the world. 

Among other investigations which 
have been conducted by the committee, 
the more important have been those 
having to do with the increasing of lift 
on airfoils by the control of circulation, 
particularly in the boundary layer. 
Spinning research has been continued, 
both at full scale and on models in the 
new vertical wind tunnel. A new type 
air-cooled exhaust manifold has also 
been developed for the same purpose. 
With the acquisition of the MacDonnell 
Doodle Bug, the laboratory has been 
enabled to carry on full scale work on 
slot and flap combinations. Airplane 
control near the stalling point has 
also been extensively studied. 


Autogiros 


URING the summer of 1931, the 
autogiro emerged from the purely 
experimental stage, and was offered to 
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the public as a commercial vehicle. 
Three concerns have been licensed under 
the Cierva patents by the Autogiro Com- 
pany of America to manufacture ma- 
chines of: this sort,—Pitcairn, Kellett, 
and Buhl. Cabin autogiros have begun 
to make their appearance, and Buhl is 
introducing a novelty by building a 
pusher. About 30 autogiros were de- 
livered during the year, most of them 
to national advertisers. 

A totally different type of rotor-wing 
craft has been flown by E. Burke Wil- 
ford. The Wilford machine has feather- 
ing rather than articulated vanes. 


Air Corps equipment 
By Maj. C. W. Howard 


Chief Engineer, Materiel Division, Air Corps 


rWVHE Air Corps now has under con- 
struction airplanes which are out- 
standing and far in advanee of any 
equipment which we know to be in use 
in any country. This statement is based 
on present actual performance with 
existing engines, and from apparent 
possibilities of these airplanes when the 
present engines are replaced with those 
that are now under development and 
which have lagged behind the airplane 
for which they were intended. This po- 
sition will enable the Materiel Division 
to devote a great deal more attention to 
refinements and maintenance problems 
this coming year than has been possible 
in the past. In addition it is desired to 
emphasize the fact that the basic designs 
themselves have been laid out with the 
intention of using more powerful en- 
gines than are now available. In these 
new types full consideration has also 
been given to _ tactical functions, 
types of construction and fundamental 
premises whereby the airplanes now go- 
ing to the tactical organizations can be 
altered with a minimum amount of ex- 
pense and time in order to adapt them 
to requirements for new equipment 
which may be deemed necessary to 
maintain the leadership which this coun- 
try now enjoys. 
For purely tactical types the transi- 





tion stage from wood to metal has been 
passed. The welded steel structure will 
continue to be used for cargo and train- 
ing types. The built-up metal struc- 
tures analogous to the steel strip de- 
velopments in other countries have not 
proved of sufficient worth for adoption 
in this country. For fuselages, the metal 
monocoque employing duralumin will 
predominate, and it is believed that the 
expensive method of riveting and bolt- 
ing skin and structural members to- 
gether will be shortly replaced by 
the more satisfactory, expeditious, and 
cheaper method of spot welding, which 
is now under development for both steel 
and the light alloys. 

As for wing structures, both the in- 
ternally braced and the cantilever mono- 
plane types metal covered and fabric 
covered are employed. 

The goal being sought for all types of 
airplanes, except transport and pursuit, 
is 200 m.p.h. with full military load. 
The pursuit types will have performance 
in the order of 250 m.p.h. A compre- 
hensive series of tests extending over 
two years has been concluded at the 
Materiel Division in an endeavor to 
obtain an improved, cheap and low- 
powered training airplane. After consid- 
ering practically all commercial trainers 
and testing scores of combinations in 
specially constructed airplanes, the very 
light trainer was definitely abandoned. 
The desires of the Air Corps Training 
Center have expanded with the progress 
of aviation. The airplane which merely 
flies is no longer satisfactory as an 
Army trainer. The refinements so de- 
sirable in service type planes, such as 
improved controls, brakes, tailwheels 
and other equipment are beginning to 
be of import to instructors. Although 
performance has never been stressed as 
a primary requirement of a training 
airplane, it has been found that a rate 
of climb of over 700 ft. per min. is 
necessary. The new trainer, although 
not accomplishing a saving of power, 
weight, or expense over the old types 
that have been used for many years, 
contains the characteristics now desired 
by the training personnel of the Corps. 
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As has been stated many times, it is 
the very definite contention of the Ma- 
teriel Division that the development of 
power plants is the most important con- 
tribution to the advancement of air- 
craft that can be made. With these 
premises in mind, studies involving the 
improvement of fuel, fuel injection, 
supercharging and work to obtain very 
high m.e.p.’s in engines have been ener- 
getically pursued. The results have been 
that throughout the Air Corps, except 
for training planes for which it is not 
required, 87 octane fuel is in use. The 
development is toward even higher 
grades. With these grades of fuel, 
horsepower ratings for given dis- 
placement are continuously advancing 
for conventional or standard engines. 
Methods of fuel injection which will 
make possible elimination of the car- 
buretor, are still under development and 
apparatus is about ready for service test- 
ing. Superchargers are being installed 
on certain service types of airplanes and 
it is hoped that within the next six 
months the advantages of the side type 
supercharger will have been finally 
proved and this equipment will have 
been adopted, throughout the service, 
for all airplanes requiring superior 
performance at altitude. Mean effec- 
tive pressure studies have opened up 
new and interesting design problems. 
These have resulted in the Air Corps 
laying down new engines involving 
principles not at the present time ac- 
cepted as practical, with the result that 
if the experiments are successful, en- 
gines of displacements now commonly 
in use will be obtained with a great 
deal smaller over-all dimensions, lighter 
weights, and increased powers. Larger 
and more powerful conventional engines 
are also being brought out to meet the 
requirements of increased speed and 
armament necessary to fighting air- 
planes. 

The tendency in military airplane 
design is still toward the highest pos- 
sible speed. Inconsistent with this de- 
mand is the ever increasing requirement 
of improved protection, heavier arma- 
ment and increased gasoline capacity. 
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The single seater vs. the two-seater pur- 
suit is still a moot question, which 
through actual experience with the air- 
planes under construction, it is hoped, 
may be answered during the next year. 
In addition, relative merits of thin wing 
wire braced monoplane versus thick 
wing retractable landing gear combina- 
tions still have to be conclusively 
settled. These features are contained 
in the service test equipment as well as 
the experimental or prototypes. 

Automatic and controllable propellers 
are being sent out in service test 
quantities. Fog flying with its concur- 
rent instrument development such as 
the automatic steering device, automatic 
pilot, sonic altimeters, sensitive alti- 
meters, radio beacons, and radio depth 
finding upon approaching a field has 
progressed to such a state that the prac- 
tical solution of the problem is very 
close at hand. 

The immediate problem which will 
be undertaken by the Air Corps this 
coming year is, as before stated, the 
refining and supplementing additional 
power plant improvements to existing 
equipment. It is believed that such 
alteration of the equipment being pur- 
chased for the service will be sufficient 
to maintain the lead which now exists 
over other countries and that as soon 
as the new types of engines with radical 
improvements are available, another ad- 
vance in performance and effectiveness 
may be expected of the airplanes laid 
down around such power plants. 


Naval aeronautics 
By Rear Admiral W. A. Moffett, U.S.N. 


Chief of the Bureau of Aeronautics. 


HE aeronautical year 1931, from 

the standpoint of the U. S. Navy, 
was outstanding for its experimentation, 
and for the fulfillment of its develop- 
ment plans. 

The completion of the five-year build- 
ing program of 1,000 planes, authorized 
by act of Congress in 1926, was of vital 
importance to naval aviation. This 
building program was completed a full 
year ahead of schedule and with a sav- 
ing of $23,307,150 over the estimate. 


The past year has seen the fruition 
of the broad policy instituted some 
years back of building a large number 
of experimental aircraft to determine 
the types best suited for naval use. 
Under this policy approximately 40 
new types of planes have been delivered 
to and tested by the Navy during the 
past year. With such a varied experi- 
mental policy it has been possible to 
take full advantage of the ability of 
practically all the important aeronauti- 
cal design and engineering talent found 
in this country. At the same time, 
through lower prices, careful economy, 
and reduction in attrition through im- 
provement in material and operating 
methods, the Board of Aeronautics has 
been able to make a showing of actual 
machines in the air of which it may 
justly be proud. 

Experimental power plant develop- 
ment for the year may be summarized 
as follows: improvement of existing 
service types; research having to do 
with new and untried types which show 
promise; and improvement of engine- 
test facilities. 

It will be recalled that the Navy gave 
initial and continuous support to air- 
cooled engine development in this coun- 
try. During the past year many im- 
portant improvements have been made. 
The power and reliability of American 
air-cooled engines has been shown to be 
superior to that of any other country 
in the world. 

There has been an increase of ap- 
proximately 50 per cent in the number 
of flying hours per forced landing due 
to engine failure. Power output per 
unit of displacement has been aug- 
mented markedly in current service 
types of engines. 

A new method of rational determina- 
tion of load factors for airplanes, rather 
than that of accepting arbitrary values, 
has resulted in more exact knowledge 
of the strength requirements of indi- 
vidual airplanes in the various accepted 
maneuvers. 

Marked progress has been made in 
the development and utilization of high 
strength ferrous and non-ferrous alloys 
in the construction of naval aircraft, 
and also in the study of the use of 


corrosion-resisting steel for various air- 
craft parts. Spot welded stainless steel 
floats and wing ribs are undergoing 
service tests, while tie-rods and cables 
for control and mooring use, made up 
of stainless steel, have been installed on 
a number of planes. 

The development and improvement of 
new carrier equipment has been along 
the lines of simplicity, durability, and 
safety. The same features have been 
stressed in catapult development, and 
this phase of activity has been so suc- 
cessful that in the past year, despite 
continuous operation from many vessels, 
there have been no major accidents due 
to malfunctioning of catapults. 

The completion and successful trials 
of the U.S.S. Akron (ZRS-4) have been 
the high points of airship progress dur- 
ing 1931. This airship was designed 
and built as a sea-going vessel, capable 
of operating with the fleet on scouting 
missions in all weathers. The primary 
aim in her construction was necessarily 
unusual strength and habitability in 
order to accomplish so arduous a task. 
Construction of the ZRS-5, sister ship 
to the Akron, has already been started. 

The U.S.S. Los Angeles has con- 
tinued her work in connection with the 
training of lighter-than-air personnel 
and in experimentation. In addition, this 
airship took part in the Fleet Maneuvers 
in Central American waters during 
February, 1931. There she was in con- 
tinuous operation for three weeks, at a 
distance of more than 2,000 miles from 
her hangar, using the mooring mast of 
the U.S.S. Patoka as a base for refuel- 
ing and servicing. 

Experiments with and development of 
the “hook-on” device for airplanes have 
been conducted on the Los Angeles and 
the results of these experiments have 
been applied to the U.S.S. Akron, which 
will carry a squadron of fighting planes 
which can be launched and picked up 
while in flight. 

The U. S. Naval Air Station, Lake- 
hurst, N. J., has been equipped with 
mechanical ground handling gear, on a 
scale never before attempted. 

Two additional events of importance 
in the aeronautical year were the ac- 
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quisition of a lighter-than-air base at 
Sunnyvale, Cal., to accommodate the 
U.S.S. Akron and the ZRS-5, and the 
commencement of construction of the 
U.S.S. Ranger, the first vessel to be 
built by the United States which was 
designed from the keel up as an aircraft 
carrier. 


Power plants 
By Prof. C. Fayette Taylor 


LTHOUGH the development of air- 

craft power plants in 1931 undoubt- 
edly suffered severely from the general 
business depression, the year has been 
marked by a number of tendencies 
worthy of especial mention. 

In the commercial field, in this coun- 
try, the increase in popularity of en- 
gines of small power ratings was quite 
remarkable. The Department of Com- 
merce list of 1931 engine A.T.C.'s, to 
date, shows six engines of less than 
60 hp. out of a total of eleven. The 
much heralded popularity of diesel en- 
gines has not yet materialized. 

Another significant tendency has been 
an increase in the power ratings of the 
larger air-cooled radial engines, usually 
obtained by raising the supercharger 
speed and compression ratio. Thus both 
the J-6-9 and the Wasp Junior are avail- 
able with 400-hp. ratings and the larger 
Wright and Pratt and Whitney engines 
may be obtained with correspondingly 
increased outputs. Persistent rumors of 
the development of large two-row radials 
by both the major aircraft engine com- 
panies should bear fruit in the near 
future. The Curtiss-Wright Conqueror, 
the only liquid-cooled engine now on 
the American market, is being built 
primarily for military work and is now 
specifically designed for Prestone 
cooling. 

The most remarkable European devel- 
opment in 1931 was the Rolls-Royce 
engine which won the Schneider cup 
race, rated at 2,300 hp., and 3,200 r.p.m., 
with a brake mean effective pressure of 
250 Ib. per sq.in. and a weight of .71 Ib. 
per bhp. Almost equally remarkable 
was the Hispano Suiza 18R, built for 
the 1929 Schneider cup race. This 
engine gave 1,680 hp., 2,300 r.p.m., 


with a brake mean effective pressure of 
168 Ib. per sq.in., and specific weight 
of .681 lb. unsupercharged. 

In the field of research there has 
been considerable interest in the de- 
velopment of fuel injection systems for 
the spark ignition engine, both in gov- 
ernment and in private laboratories. The 
N.A.C.A. has continued its work on the 
fundamentals of fuel injection engines, 
and is now able to photograph the actual 
combustion process. As a result of the 
extensive research work on fuels con- 
ducted under the auspices of the S.A.E. 
for the past several years, “octane num- 
ber” has come to be a well-recognized 
quality of fuels, and most airline oper- 
ators are specifying a definite anti- 
knock value for all fuel purchased. One 
large oil company has published inter- 
esting information on so-called “hydro- 
genated” fuels under development in 
their research laboratories. It appears 
that such fuels may have a high anti- 
knock value without the low flash point 
and fire risk of present gasolines. 


Record flights 


ECORD and outstanding long dis- 

tance flights featured the daily grist 
of aeronautical news in 1931. The Post 
and Gatty flight around the world, 
15,474 miles in 8 days, 15 hours, 51 min. 
was the leading distance flight of the 
year. Herndon and Pangborn, abandon- 
ing their round-the-world plans, flew to 
Japan and, after a series of legal en- 
tanglements with the Japanese govern- 
ment, completed the first non-stop flight 
in an airplane between Japan and con- 
tinental United States; they covered a 
course of about 4,588 miles in 41 hours, 
13 min. with a Wasp Bellanca. 

In the meantime Boardman and Po- 
lando flew non-stop from New York 
City to Istanbul, Turkey, and a new 
straight line distance record of 5,011.8 
miles. Three new records for the 
Australia-England course were set dur- 
ing the year; the present title-holder is 
C. A. Butler, who in November, flew 
a Comper Swift over the route in nine 
days, 2 hours, 29 min. 

The England-Cape Town record was 
lowered twice during the year. Glen 








H. Kidston in a Wasp-powered Lock- 
heed broke the 1930 record by flying the 
7,800-mile route in 6 days, 18 hours. 
His record was bettered in the autumn, 
when Miss Peggy Salaman and Mr. 
Gordon Store covered the distance in 
5 days, 6 hours, 40 min. in a Puss Moth 
with a Gipsy engine. Late in November 
Bert Hinkler, the initiator of the Eng- 
land-Australia contest and holder of 
the record at 154 days for about two 
years completed a series of sensational 
flights quite unattended with previous 
publicity, with the first successful east- 
bound crossing of the South Atlantic. 
He also used a Puss Moth-Gipsy. 
Among other important distance 
flights were the crossing of the South 
Atlantic by an Italian flying boat 
squadron in January; the Washington- 
Tokio journey in the summer by the 
Lindberghs in their Cyclone-powered 
Lockheed Sirius by way of Hudson Bay 
and Alaska; and the completion on Aug. 
27 of the long journey of the Do.X from 
Europe by way of South America. No 
oceanic flight in 1931 proved fatal. 
The year did not lack for short speed 
dashes. Capt. Frank M. Hawks took 
his Texaco 13 abroad in the late spring 
for a series of fast inter-city flights 
which aroused considerable interest in 
Europe. Hawks’ transcontinental rec- 
ord of 13 hours was lowered in August 
to 11 hours, 16 min. by James Doolittle, 
flying the Laird Solution II. Doolittle 
later made an Ottawa-Washington- 
Mexico City flight in 12 hours, 36 min. 
New F.A.I. world marks for high 
speed were established with the new 
Supermarine S.6B seaplanes developed 
for the Schneider Trophy Contest. 
Flight Lieutenant Boothman won the 
contest, setting a new Schneider mark 
of 340.08 m.p.h. Later Flight Lieu- 
tenant Stainforth achieved the record 
of 408.8 m.p.h. over the 3-km. course. 
Walter Lees and Frederic Brossy 
brought back to this country the non- 
refueling endurance record with a flight 
of 84 hours, 33 min. Joseph Lebrix and 
Marcel Doret raised the closed circuit 
non-refueling distance record to 6,560 
miles. 
The American speed sensation of the 
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year was the Gee Bee Super Sportster, 
which set a new record of 236.2 m.p.h. 
for the Thompson Trophy event at the 
National Air Races. Several unsuc- 
cessful attempts were made to set a new 
world landplane speed record, the last 
ending in a crash, and the death of the 
pilot, Lowell Bayles. 


Transport activities 


MERYFCAN airlines in 1931 com- 

pleted their first year under the 
Watres Bill terms, which were twice 
revised slightly downward during the 
year to meet economy requirements of 
the Post Office Department. Most lines 
finished the year in a fairly strong over- 
all condition, and with routes and sched- 
ules expanded since the close of 1930. 
During the first nine months of the year, 
passenger traffic increased about 6 per 
cent over the volume for the same 
period in 1930. 

Slightly more than 2,000 miles of new 
U. S. mail routes were inaugurated, 
chiefly as extensions to existing con- 
tracts. This drew severe criticism from 
lines which held no contracts, but which 
had been operating over the new mail 
routes in anticipation of Post Office aid. 
Passenger accommodations go with the 
mail service, thus placing passenger 
service on each route on a permanent 
basis. 

One of these extensions included the 
Boston-Bangor route, the contract for 
which was given to American Airways 
and sublet to Boston-Maine Airways, a 
line sponsored by the Boston & Maine 
and Maine Central railroads, and actu- 
ally operated by Pan American Air- 
ways. The experiment was important 
as the first airline operation sponsored 
directly by railroad interests. 

An important aspect was the further 
application of the frequent schedule and 
low fare idea of air transport, intro- 
duced by Ludington in 1930. Century 
Airlines became the apostle of this policy 
through operations in the Middle West 
and on the Pacific Coast. The traffic 
volume attracted by these frequent serv- 
ices served to stimulate the older lines, 
most of which enjoyed the benefit of 
mail contracts. 

Imperial Airways opened the Cairo- 
Mwanza section of the proposed route 
to Cape Town, and K.L.M. and the 
French Air-Orient perfected their lines 
from Europe to the Far East, K.L.M. 
stepping its fortnightly service up to 
a weekly one in the early autumn. 

Rates were lowered by a number of 
lines to the level of about 6 cents per 
mile, which had become the average on 
most lines in 1930, and this promises to 
be the standard level at least until 
spring, or until the volume of traffic in- 
creases still more. There was a slight 


general decrease in passenger traffic 
during the early summer months com- 
pared with the same months of 1930, 
but August and September showed good 


increases over the year before. The 
traffic volume caused increasing appre- 
hension among railroads as to just what 
course they should take in meeting the 
growing competition. 

A number of new models of transport 
equipment appeared on the airways. 
Eastern Air Transport brought out its 
further refined Condor, and late in the 
year began installation of the Sperry 
automatic pilot on its planes. The Lock- 
heed Orion was adopted by a number of 
lines for high speed service, and the 
Northrop was used by Transcontinental 
& Western Air for carrying night mail 
over sections of its route. American 
Airways, seeking a single-engined trans- 
port of moderate speed and generous 
passenger and mail accommodations, 
turned out its Pilgrim at its American 
Airplane & Engine plant. Pan Ameri- 
can put the new S-40 in commission in 
the late autumn. 

Both Transamerican Airlines and 
Pan American gave much thought to the 
development of trans-Atlantic air mail 
over the southern and northern routes. 
The former went so far as to sponsor 
two survey flights to Denmark over the 
sub-Arctic. Norwegian interests an- 
nounced the organization of a company 
to operate over this route, and the well- 
known German pilot, Captain von 
Gronau, completed a westward flight 
over the route in the same Dornier he 
used the year before over much the 
same course. Pan American operated 
under a new mail contract between Ban- 
gor and Halifax, considered the first 
section of a possible northern route to 
Europe, during the late summer, but the 
recalled bid for a contract on the pro- 
posed Bermuda route was not re-issued 
by the Post Office Department. 

There was distinct improvement in 
the facilities for passengers at terminals. 
Waiting rooms equalled or approached 
in convenience and general appoint- 
ments the standards to which the Ameri- 
can traveling public has become accus- 
tomed. 7 


Airports 


ROBLEMS of operation rather than 

of construction, held the attention of 
the airport people during 1931. They 
were concerned with making the con- 
temporary equipment earn as great an 
income as possible, and there was a dis- 
tinct falling off in the volume of new 
projects undertaken. 

Outstanding projects include the $25,- 
000,000 Air Corps training center at 
Randolph Field, San Antonio, the Bir- 
mingham (Ala.), Shreveport (La.), and 
Floyd Bennett (New York City) mun- 
icipal airports, and the company port 
built by United at East Hartford, Conn. 
—Rentschler Field. Despite the depres- 
sion and the slowing up of the building 
wave, a total of 171 commercial and 107 
municipal airports were recorded by 
the Department of Commerce as having 
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been added to the airport map in 1931. 
At the close of the year there are 645 
municipal and 663 commercial airports 
in this country. 

More airports were rated by the De- 
partment of Commerce in 1931, than in 
any previous year, but there are still 
only ten rated fields, two of which have 
the new A-T-A designation. 


Airship development 


NTEREST in airships in 1931 nat- 

urally was focussed on the U.S.S. 
Akron, especially on her trial and first 
service flights. Though heavier by 1,000 
Ib. than the original estimate, and some 
two knots slower, the airship was easily 
acceptable to the Navy. Tests of the 
strictly military features—such as the 
four-plane hangar within the ‘hull, and 
the machine gun and bombing equip- 
ment—were scheduled later. 

While the Akron was being com- 
pleted, the venerable Graf Zeppelin was 
making important flights—one well 
within the Arctic Circle and three trips 
to Brazil with mail and passengers as 
part of the Zeppelin company’s program 
for developing trans-ocean services. 
Meanwhile construction was advanced 
on the new German Zeppelin (revamped 
to accommodate helium in the light of 
the R.101 disaster), designed to be the 
first commercial airship built specifically 
for trans-Atlantic operation under joint 
auspices of the Zeppelin and Goodyear- 
Zeppelin interests. November saw the 
sale of the British R.100, sister ship of 
the R.101, for scrap. 


Gliding and soaring 


LIDING and soaring remained in 

1931 on the conservative basis set 
in 1930, following the fiasco of the 
gliding movement early in the latter 
year. The national soaring meet was 
held at Elmira in August. Accidents 
at the meet emphasized, however, that 
sound development of the activity must 
be preceded by a broader background 
of experience on the part of its devotees, 
and that the very utmost care must be 
taken. 

There was further decentralization of 
gliding during 1931, with a gradual 
slowing up of the activities of the Na- 
tional Glider Association because of 
financial difficulties. The secondary or 
utility glider continued to be the most 
popular gliding and soaring vehicle, with 
little or no refinement in design or 
operating characteristics. Manufactur- 
ing narrowed to two or three companies. 
There is but one sailplane producer in 
this country now, and that company has 
strong German background. Following 
the virtual disappearance of the N.G.A. 
there appeared two associations for the 
advancement of the sport, one in south- 
ern California and the other in New 
England. 
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Next year’s financial outlook 


HE Federal Budget, that for- 

midable document which con- 

tains the record of the estimates 

of every penny of expenditure 
and income in prospect for the govern- 
ment in Washington, has taken on a 
lean and hungry look in the last two 
years. It used to run almost 2,000 
pages, but now it musters barely half 
that number. But shrunken as the 
volume is, some of the figures that it 
contains are more shrunken still. And 
particularly severe punishment has fallen 
upon aeronautical items. 

Aviation, in fact, seems to have sunk 
into the stepchild réle. For the first 
time in six years, there was no direct 
mention of the subject either in the 
President’s general message to Congress 
or in the message accompanying the 
budget. Last year, a review of the 
federal government’s aeronautical activi- 
ties occupied almost a page of the bud- 
get message. Only three other subjects 
received as much space. This year, not 
a line. The President, in fact, accom- 
plished what is probably an absolutely 
unique feat when he wrote the section 
of his message on national defense 
without letting aviation creep into it 
anywhere. On no other occasion in 
the last five years, we imagine, has 
anyone undertaken to summarize the 
whole field of military and naval 
affairs in 600 words without the slightest 
mention of aircraft or air power. 

In the fiscal year 1929 [Ending 
June 30, 1929. The fiscal year, always 
ending on June 30, is the calendar unit 
of all governmental finance. The present 
budget relates to the fiscal year 1933, 
which will begin on July 1, 1932.], the 
last of the Coolidge administration and 
the last to be completed before the de- 
pression struck, the government spent 
$3,300,000,000, not counting retirements 
of the public debt, yet receipts over- 
balanced that figure by almost $700,- 
000,000. The estimates submitted for 
1933 are $150,000,000 higher, largely 
because of a $600,000,000 increase in 
the cost of the Veterans’ Administra- 
tion, but the prospective receipts have 
fallen off by more than a third from 
the figure of four years ago, exposing 
the cheerless spectacle of a_ billion- 
dollar deficit. 

Leaving out of account such items as 
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and aviation 


the Veterans’ Bureau, the payment of 
pensions, and the public debt, the 
amount proposed by the budget for the 
current running of the government in 
the coming fiscal year is $1,734,000,000, 
—almost the same as the expenditures 
of 1929, and approximately $300,- 
000,000 less than the appropriations for 
the present year. About one-half the 
total saving over 1932, however, is to 
be made on the Farm Board and the 
Shipping Board. With those excep- 
tional items left out of account, next 
year’s budget stands about 8 per cent 
below that of the present year. The 
aeronautical items, and especially the 
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proposed allotments for aviation in the 
Army and Navy, take much more than 
their share of the cut. The only ray 
of sunshine, from the aeronautical point 
of view, is in the fact that Congress has 
power to work its will on the budget 
recommendations. Congress has made 
large increases in the budget allot- 
ments for aviation before now, and Con- 
gress can do it again. 


Army and Navy aviation 

The total appropriations for the 
national defense have been reduced 
from approximately $700,000,000 to ap- 
proximately $650,000,000, a cut of 7 
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per cent. The budget estimates for 
the direct purposes of military and 
naval aviation, the allotments to the 
Army Air Corps and the Bureau of 
Aeronautics, are decreased from $62,- 
625,000 to $52,133,000, a cut of 16 per 
cent. To put it in other terms, during 
the present year the direct appropria- 
tions for Army and Navy aviation are 
just 9 per cent of the total outlay for 
the national defense. The budget esti- 
mates for next year provide for avia- 
tion only 8.1 per cent of the total 
national-defense allotment. Comment is 
superfluous. 

Furthermore, from the point of view 
of the aircraft industry this reduction, 
severe enough in any case, is even worse 
than it appears at first sight. Congress 
adopted some five years ago, at the time 
when the five-year procurement pro- 
grams were just getting under way, the 
device of permitting the Army and 
Navy to obligate the funds of future 
years for the purchase of aircraft. It 
was an expedient designed, by circuitous 
meanis, to disguise the sudden increase of 
appropriation that accompanied the in- 
troduction of the five-year programs 
and to ease the shock to the sensibilities 
of the economically-minded. The Army 
disentangled itself from that method of 
beating the financial devil around the 
bush a couple of years ago, but the Navy 
is still involved in it, and a very sub- 
stantial proportion of the appropriation 
for naval aviation for the coming year 
has to be earmarked to meet the obliga- 
tions of contracts already signed and to 
pay for aircraft already ordered and 
partially built. The nominal estimate 
for naval aviation for 1933 is set at 
$26,660,000, as against $31,145,000 for 
1932. Analysis of the proposed word- 
ing of the appropriation bill, however, 
shows the amounts actually available 
for obligations in the two years to be 
$24,460,000 and $30,845,000, respec- 
tively. To be sure, Presidential de- 
mands for economy during the past 
summer are expected to result in the 
saving of $3,300,000 of this year’s naval 
aviation appropriation, but even so, the 
amount proposed for the next year will 
be 11 per cent less than is being spent 
in the present year. The position and 
responsibilities of the Bureau of Aero- 
nautics most nearly parallel, in the 
Navy Department, those of the Bureaus 
of Engineering and Ordnance. Engi- 
neering and Ordnance are taking cuts 
of only 5 per cent and 9 per cent, re- 
spectively, as against Aeronautics’ 11 
per cent. Furthermore, the Bureau of 
Aeronautics has been supporting the 
Administration’s economy program with 
such whole-hearted fervor that more 
than 10 per cent of the present year’s 
naval aviation appropriation is scheduled 
to be turned back to the Treasury 
unused. None of the other technical 
bureaus, on the other hand, are expected 
to save as much as 1 per cent. 

The Air Corps appropriations for 
1932 were $31,480,000. The estimate 


for 1933 is down to $25,483,000, a re- 
duction of 19 per cent, and the Air 
Corps is spending virtually up to the 
full amount of its appropriation this 
year, so that the 19 per cent will be a 
real cut of that amount in the sum avail- 
able for use. For comparison with that 
drastic revision it is noteworthy that 
most of the other branches of the Army 
undergo cuts of 5 per cent or less, and 
that the provision for permanent sea- 
coast defenses (coast artillery) is cut 
but 15 per cent and that for transporta- 
tion by horses and mules only 4 per 
cent. Broadly speaking, more than one- 
sixth of the whole cut in the Army’s 
budget is taken out of the Air Corps, 
which receives only one-eleventh of the 
total Army appropriation. 

Of course a very large part of these 
funds goes to maintenance work, which 
is of only indirect consequence to the 
aircraft industry. What most interests 
the manufacturer of aircraft, engines, or 
accessories is the amount to be expended 
for new equipment. And it is there that 
the budget cuts begin to look most pain- 
fully impressive. 


Funds for buying new planes 


The amount available for the main- 
tenance and repair of naval aircraft is 
to be increased by $700,000. The 
amount for the payment of the civilian 
employees of the Army Air Corps is 
to be cut by only 1 per cent. And the 
purchase of aircraft and engines will get 
slim pickings from what is left. 

The budget allowance for new planes 
and engines, equipment, spare parts, 
and accessories, for the Army, includ- 
ing the organized reserve and the 
National Guard, is $12,576,000. It is 
the lowest figure since 1928. It is 24 
per cent, or almost $4,000,000, below 
that for the present year. But the Navy 
fares still worse. 

The Navy has substantially completed 
its five-year program, and the budget 
has treated naval aviation without 
mercy. The total amount available for 
new aircraft for the next fiscal year, 
unless Congress shows itself more lib- 
eral than the President and the Director 
of the Budget have been, will be 
$5,800,000. Not since 1925 has there 
been an appropriation for naval air- 
craft below $11,000,000, and only once 
in ten years has it gone below $6,000,- 
000. If Congress accepts the budget 
figures, the industry that has been built 
up to supply flying equipment for the 
military and naval services will find 
itself transported back into the condi- 
tions of the days before the Morrow 
Board. 

The treatment of aviation is in sharp 
contrast with that meted out to the sur- 
face and sub-surface sections of the 
Navy. While the allotment for new 
naval aircraft undergoes a 49 per cent 
reduction, expenditures for new naval 
vessels are actually estimated to in- 
crease by 7 per cent. The change in 
the number of new planes to be bought 
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is as striking as the change in the 
amount of money provided for buying 
them. The official explanatory state- 
ment reveals that the budget is based 
on a plan to buy 238 new planes for the 
Army and only 150 for the Navy dur- 
ing the year, as against approximately 
480 and 325, respectively, this year. Not 
since 1925 have the total purchases in a 
year by the two services been below 500. 

There ought to be some explanation 
of the apparent discrepancy between 
these figures and the much more opti- 
mistic ones contained in various offi- 
cially released tables. The differences 
are accounted for, in the first place, by 
the frequent ignoring of the effect of 
the contract authorizations on money 
available for obligations and, in the 
second place, by the presentation of the 
figures representing actual payments 
from the Treasury instead of obliga- 
tions. The bookkeeping in this article, 
in other words, relates to the number of 
things that can be bought during next 
year, while the budget tables commonly 
represent the amount that is to be spent 
in paying the bills as they are presented. 
They relate largely to work done a 
year ago. 

The Navy’s specific allocation for 
instruments, radio and other like acces- 
sories of aviation suffered almost as 
severely, with a cut from $1,800,000 to 
$950,000. Experimental work, on the 
other hand, was treated with surprising 
generosity, the total for the Navy re- 
maining fixed at $2,220,000 (excluding 
only the $75,000 allotment made this 
year for the specific purpose of carry- 
ing on design work on a metal-clad 
airship), and the Army receiving an 
increase from $2,310,000 to $2,824,000. 


Reserves and the National Guard 


The aviation reserves, by comparison, 
fare passably well. The specific appro- 
priation for aviation material and fuel 
and other supplies for the aerial sec- 
tion of the naval reserve has been 
dropped from $960,000 to $575,000, and 
in the explanatory statement on the 
budget it is said that the greatest effect 
of a $780,000 reduction in the total of 
the Naval Reserve allocation will be to 
“curtail the number of reserves to be 
given basic and advanced aviation train- 
ing.” The allowance for aviation equip- 
ment for the organized reserves of the 
Army has been cut from $441,000 to 
$348,000. 

In both the Army and Navy the 
specifically aeronautical items suffer a 
much larger relative cut than the total 
of the reserve appropriations. The 
National Guard, on the other hand, 
must have made a very favorable im- 
pression by its participation in the Air 
Corps maneuvers last May, for $909,000 
is estimated for new airplanes for the 
Guard, an increase of $24,000 over the 
1932 figure. 

The plan is to provide for 272 Air 
Corps reserve officers, the same number 
as in the present year, to go on a year 
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of active duty with troops. The regular 
flying operations of the Air Corps are 
to be scaled down, and a saving of 
$2,000,000 made in operating expenses, 
by imposing an unprecedented limitation 
on flying time. An average of only 165 
hours per officer is to be permitted. 

Lighter-than-air craft are the bene- 
ficiary of a grant for carrying on work 
on the Akron’s successor at a normal 
rate. $1,450,000 will be provided. The 
Army’s allowance for lighter-than-air 
equipment, on the other hand, is reduced 
from $300,000 to the preposterous sum 
of $100. 

Air mail 

To the manufacturing industry the 
Army and Navy sections are the most 
important part of the budget. For the 
transport operator their significance is 
negligible, compared with that of the 
Post Office Department. 

The Post Office figures are much 
more encouraging. In spite of the 
pressure for economy, which leads to 
an estimated reduction of the postal 
deficit from $195,000,000 this year to 
$155,000,000, and in spite of cuts of 
$10,000,000 in the total Post Office pay- 
roll and $9,000,000 in the allotment for 
rail transportation of mail, the total 
allowed for air mail is cut by only 4 
per cent. The $7,000,000 allotment for 
the foreign air mail is to be untouched. 
The reduction is all in the allowance 
for the domestic contract service, for 
which $20,000,000 is appropriated this 
year and for which the estimates allow 
only $19,000,000 in 1933. It is ap- 
parently intended that that shall involve 
no cancellation of routes, but that the 
reduction, and also any increases of 
compensation due to passage of a con- 
tracting line from a lower to a highet 
bracket under the Watres Act regula- 
tion, shall be taken care of by reduc- 
tions in unit compensation, such as 
have already been made twice during 
the last year. Presumably, however, no 
new routes and few, if any, increases of 
frequency of service on existing routes 
will be possible. The air mail appropria- 
tion, of course, includes practically no 
overhead, and of the $19,000,000 esti- 
mate all but $51,000 will be directly 
available for payments to contractors. 
The average amount available will be 
$1,579,000, as against $1,562,000 
monthly for the last eight months of the 
present fiscal year if a deficiency is to 
be avoided. 

The air mail contractors now receive 
14 per cent of the total amount ex- 
pended for domestic transportation of 
all United States mails, while 18 per 
cent of the total sum allotted for foreign 
mail transportation goes to carriers by 
air. Payments for the handling of 
mail by the merchant marine have been 
increasing more rapidly than those for 
foreign air mail, however, for in the 
fiscal year which ended last June more 
than 21 per cent of the foreign mail 
expenditure was for the aerial service, 


as against 18 per cent in the new 
budget. 


Airway development 


As the manufacturers are most con- 
cerned with the military services, and 
most of the transport operators with 
the Post Office Department, so the 
“independent” transport line or the 
small fixed-base-operator or itinerant 
flyer have their closest governmental 


relations with the Department of 
Commerce. 
For Secretary Young’s office the 


present budget, if accepted by Congress, 
will mark the first check in the steady 
increase of the appropriation for air 
navigation facilities that has gone on 
ever since the Aeronautics Branch was 
founded. For the present fiscal year 
the appropriation attained a maximum 
of almost exactly $9,000,000, of which 
$8,800,000 will actually be spent. The 
estimate for 1933 cuts the total to 
$7,628,000, a reduction of 15 per cent 
and a figure just below the 1931 level. 

There will, of course, be no shutting 
down of existing airways and no aban- 
donment of maintenance work, but the 
estimate has been based on a total cessa- 
tion of new airway construction. The 
lighted airway system that has been 
growing steadily at the rate of 4,000 
miles a year will be virtually static 
until the middle of 1933, at 19,500 miles 
total, unless Congress increases the 
budget figures. 

Most of the employees of the airways 
division are on maintenance work, and 
the estimated number for next year 
actually shows an increase of 17 per 
cent above the present level, to a total 
of 3,217 men. The growing significance 
of the radio on the airways is plain from 
the air navigation facilities payroll. A 
year ago only 354 radio operators were 
employed by the Department of Com- 
merce. A year from now, according 
to present signs, there will be 519. 

The appropriation for regulations has 
also been cut down, again in part at 
the expense of the aircraft industry. 
The estimate of actual expenditures for 
the current fiscal year is $1,350,000 and 
for next year only $1,301,000. The 
payroll, accounting for two-thirds of 
the total, will be practically unaffected, 
but the amount for the purchase of air- 
planes and accessories for the use of 
the Department is to drop from $90,500 
to $75,000. 


The Weather Bureau 


An indispensable adjunct of the or- 
ganized airways is the weather report- 
ing service furnished by the Department 
of Agriculture. It has expanded with 
great rapidity in the last three years, 
with the appropriation for meteorologi- 
cal work for the benefit of aviation in- 
creasing from $500,000 in the fiscal year 
1930 to $1,779,000 in the present year. 
In the 1933 estimates $225,000 have 
been cut off this year’s figure, more 
than three-quarters of the total amount 
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of savings in Weather Bureau expendi- 
ture being taken out of the aeronautical 
work. That is bad enough by any 
standard, but not quite so serious as it 
appears at first sight, for substantial 
savings are being made now, and about 
$160,000 of the 1932 appropriation will 
be unexpended. The actual cut in 
expenditures for next year as compared 
with this will be only about 3 per cent, 
and most of that will be for equipment, 
which has been purchased during the 
fiscal year 1932 and does not need to 
be duplicated. The Weather Bureau 
work, like that on airway development, 
will be continued substantially at its 
present level, but it is hardly to be ex- 
pected that any expansion or improve- 
ment of the service can be under- 
taken. 


Coast Guard and N.A.C.A. 


Although the Coast Guard has never 
been a very large purchaser of aircraft, 
its expenditures for seaplanes have 
played an important part in the calcu- 
lations of some of the manufacturing 
companies. In the fiscal year 1931 the 
appropriation for new flying equipment 
for the coast guard was, $320,000. For 
1932 it was $160,000; for 1933 the item 
has been omitted from the budget. Tak- 
ing Army, Navy, Coast Guard and De- 
partment of Commerce all together, the 
total available to be obligated for new 
planes and engines has dropped from 
$32,401,000 last year to $28,312,000 this, 
and for next year the estimate is only 
$18,451,000, a decline of 43 per cent 
in two years. 

In spite of the great amount of ex- 
perimental work done by the Army, 
Navy and Department of Commerce, all 
departments of the government and all 
units in the industry have learned to 
look to the National Advisory Commit- 
tee for Aeronautics for most of their 
basic research, especially on aero- 
dynamic questions. The friendliness 
toward research that appears in the un- 
diminished experimental allotment for 
the Navy and the increased figure for 
the Army is shown again in liberal 
treatment of the National Advisory 
Committee. Provision is made for a 
slight increase in the payroll and num- 
ber of employees, the latter to a total 
of 330, and also in expenditures for 
supplies and equipment. The total 
estimate for 1933 comes to $988,000, 
as against $1,028,000 appropriated, or 
$955,000 expected to be actually ex- 
pended, in the current year. If the 
appropriations that have been made for 
special building construction, such as 
the full-scale wind tunnel or the sea- 
plane towing channel at Langley Field, 
be deducted the National Advisory 
Committee had, up to 1932, an unbroken 
record of annual increase in the sums 
provided for payroll and general operat- 
ing expenses. It is an exceptional 
testimony of the confidence that Con- 
gress and the administration have felt 
im the organization. 
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Flying qualities are important not only to passenger 


and pilot comfort but in some cases to safety. Fre- 


quently, however, they are overlooked in the early 


design stages and obtained only by modification after 
the machine has been constructed. A test pilot should 


have not only wide experience in flying but technical 


knowledge and executive control to enable him to di- 


rect the necessary design modifications. 


the passenger 


| By 
Capt. Frank Courtney 


EW airplanes exhibit thoroughly 

satisfactory flying characteristics. 

Performance and stability are 

matters for definite figures, but 
flying and handling characteristics are 
entirely a relative matter and there is 
no definite line dividing the good and 
the bad. The vast majority of airplanes 
are mediocre in this respect. They are 
not definitely bad but they are certainly 
not as good as they might be, and an 
experienced observer can usually pick 
out points where the flying qualities 
could definitely be improved. 

This commonly is the fault of employ- 
ing “test pilots” who are not test pilots. 
Because a man is a skillful pilot it does 
not follow that he has the technical 
knowledge and analytical experience 
necessary for testing new airplanes, for 
unless there is something definitely 
wrong, the average pilot will leave un- 
challenged any qualities with which his 
skill is able to cope. Similar troubles 
sometimes arise when a real test pilot 
is employed. For example, he tests a 
plane and finds that, although there is 
nothing actually wrong, many improve- 
ments could be made. To make them 
means time and money which engineers, 
executives and salesmen are unwilling 
to spend, and the pilot lacks the au- 
thority to force them through. 

The problem of flying qualities goes 
deeper than merely making the. plane 
agreeable for a pilot to fly. Good flying 
qualities may relieve mental and physi- 
cal strain automatically making a better 
pilot. In emergencies poor character- 
istics are dangerous. They impose un- 


necessary loads on the airplane structure 


and lead to inefficiency in maintenance 
and in structural weight. It is easy to 
see the value of an airplane, from the 
passengers’ standpoint, which does not 
pitch, roll or yaw excessively or un- 
necessarily, but the effect on commercial 
reliability is even more important and 
less obvious. Reliability in the future 
will depend on blind flying, and how 
long could the average transport pilot 
today fly blind on the average multi- 
engined plane with one outboard engine 
stopped? Today it seems to be the 
function of instruments to enable the 
pilot to do with the plane what the 
plane ought to do for itself. Consider, 
for example, the difficulty experienced, 
and concentration required to hold some 
planes on a really steady compass 
course. There is good reason to fear 
that the advent of the automatic pilot 
will provide some designers with an 
excuse for taking less care in control 
design, since the automatic pilot will be 
expected to compensate for any control 
condition with accuracy and without 
complaint. It is obvious that the better 
the flying qualities the less work will 
be thrown on the automatic pilot, the 
more accurate and reliable it will be, 
and lighter loads will be thrown by the 
instrument on to the structure. 

There are certain characteristics 
which should be common to all types 
of airplanes. Stability should be posi- 
tive in every direction, though the 
degree may vary. Controls, whether 
balanced or unbalanced, should have the 
characteristic of the unbalanced con- 
trol, namely, the tendency to trail per- 
fectly in all normal manoeuvres. This 
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Aileron sections: variations on 
Frise theme 





last requirement is certainly unsatisfied 
in many balanced controls, for example 
in the highly balanced rudder of low 
aspect ratio. Such a rudder tends to be 
extremely light at small angles, becomes 
rapidly very heavy as it is pushed over, 
and again becomes very light as the 
fuselage yaws in response. Where this 
occurs, especially in big planes, the 
rudder may be operating the pilot a 
good part of the time with very fatigu- 
ing effect. 


Control 


A control of perfect “feel” can be de- 
fined as one which, wnder all normal 
manoeuvring conditions, gradually be- 
comes heavier as the control is moved 
over, while never becoming too heavy. 
From this it follows that, whenever re- 
leased, the controls should return accu- 
rately to centre. 

In the fighting plane the controls must 
always be light enough and powerful 
enough to overcome easily the normal 
stability. This however is no excuse 
for dispensing with normal stability, as 
is frequently done. In the observation 
or commercial plane, where straight 
cruising is the normal requirement, con- 
trol should be less powerful in propor- 
tion to stability. In the bombing plane 
much study should be given to the pos- 
sibility of maintaining an extremely 
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straight course for purposes of sighting, 
for the controls must not yaw the plane 
except where yawing is intended. 

In pursuit planes controls can hardly 
be too light, if they satisfy the self- 
centering requirements. On the large 
transport plane aileron lightnesss should 
increase with span since, with large 
span, the ailerons may be called on for 
more work, and are less able to disturb 
the plane too suddenly. Elevator light- 
ness should be in proportion to longi- 
tudinal stability for both structural and 
piloting reasons. Obviously a barely 
stable plane might be structurally over- 
loaded through too light an elevator. 
On the other hand, with great longi- 
tudinal stability and a heavy elevator 
the pilot would have too much work 
in maintaining trim under sudden 
changes of condition. Rudder lightness 
(always maintaining the centering ten- 
dency) can hardly be excessive in a 
large plane. For one thing, both fuse- 
lage and wing inertia tend to oppose ex- 
cessive motion in yaw during momen- 
tary over-use of the rudder. For another 
thing, the pilot’s feet are usually less 
effective than his arms. Particularly 
in multi-motored planes on the failure 
of an outboard motor, especially when 
flying blind under such conditions, the 
rudder may be called upon to work 
more or less normally in an already 
biased condition. This may mean of 
course that the pilot can cause passenger 
discomfort by over-use of a light rudder, 
but in practice, it is largely a question 
of getting used to it. 

The use of the servo-rudder (a small 
rudder mounted behind and operating 
the main rudder) is more common in 
Europe than in this country. It solves 
a great many rudder problems. 


Requirements for private planes 


In the plane for the private flier 
general agreement has not been reached 
as to just what is required. An air- 
plane of this sort should be inherently 
stable, with controls carefully propor- 
tioned so that the pilot is barely able 
to overcome the natural stability in 
normal flight. For example, the longi- 
tudinal stability and control should be 
so related that if the stick were pulled 
full back under normal flight conditions 
the elevator would be insufficient to stall 
the airplane. In the case of a forced 

iding, a complete pull back on the 
stick would merely result in gliding 
into the ground. It should be possible 
to design such a plane and still have 
all the maneuverability reasonably re- 
quired. As things stand at present, 
however, it would be difficult to get such 
a plane past the old time pilot and his 
successors, who instinctively demand 
much more control than such a plane 
would give. In other words, they de- 


mand enough control to enable the un- 
skilled flier to get himself into trouble. 

A great deal of research work has 
been done on various kinds of controls 


with their forces, moments and loads. 
This research however, has been valu- 
able chiefly as a basis for original de- 
sign. A control design, however, which 
will operate in one manner on one type 
of plane will operate quite differently 
on another, owing to the larye number 
of variables which enter into the prob- 
lem. The perfection of the controls is 
almost invariably an empirical matter, 
and it is highly desirable in the design 
of a new type of plane, that all possible 
allowances be made in the construction 
of the first plane for changes in the 
control system. In any new type, ex- 
cept with amazing luck, the best control 
proportions can be reached only by try- 
ing different areas, shapes and gear 
ratios by a. pilot with real experience 
in causes and effects. Sometimes 
troubles arise from the application of 
ideas which have proved good in other 
airplanes. Take the case of the Friese 
type aileron. Any reasonable use of 
this type is bound to give a light and 
powerful control with reduction of posi- 
tive yaw, but this is frequently over- 
done. In a certain well known machine 
the Frise ailerons when new give a 
light and powerful control, but after a 
little use, friction develops in the con- 
trol system. The ailerons are so highly 
balanced to begin with that there is 
only the barest tendency to return to 
centre which is overcome by the in- 
creased friction, and the ailerons do 
not return to centre unless they are 






A test rig for checking rudder 


balance. The plywood envelope 
slipped over the top of the rudder 
may be moved up or down te 
change balance area without 
changing rudder structure. 


definitely put there. The effect is al- 
most the same as if the plane were 
laterally unstable or out of true. Simi- 
larly, the differential aileron is fre- 
quently misapplied. 

Theoretically excessive fixed fin area 
can be a source of trouble since bumps 
can cause the fin area to yaw the ma- 
chine about. In practice, however, this 
does not occur if the rudder design is 
correct, since the pilot can then ade- 
quately deal with the case. For a given 
total fin area the rudder surface should 
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‘be as small as is adequate for control 


purposes, and the rudder chord as small 
as structural considerations reasonably 
permit. This, in practice, works out at 
plenty of fin area and a high aspect 
ratio rudder. These remarks, of course, 
apply mainly to large planes. The 
arnount of rudder control increases with 
the necessity for maneuver ability. 

Apart from those matters which have 
to do with control design, there are 
many other characteristics which must 
be taken into account in the early stages 
of design, since little can be done about 
them once a plane is built. One impor- 
tant factor is the engine arrangement. 
Almost all high-wing monoplanes suffer 
from a tendency to drop the nose when 
the engine is cut out. Several pianes 
are in common use where this drop of 
the nose could be actually very danger- 
ous in emergencies. This is the natural 
result of a low thrust-line which can 
usually not be raised in this type with- 
out obscuring the pilot’s view. This can 
be overcome only by placing the centre 
of gravity further aft and increasing 
positive tail angle. This, however, leads 
in the direction of instability. Con- 
versely, most difficulties introduced by 
high thrust-lines can be met by increas- 
ing the stability. The chief loss here 
is in negative lift on the tail which is 
the equivalent of adding structure 
weight. In general, however, a higher 
thrust-line leads to improvement in fly- 
ing qualities which is one of the ad- 
vantages of the low-wing arrangement. 

One of the most common examples of 
bad flying qualities is the difficulty in 
controlling a multi- 
engined plane with 
an outboard engine 
stopped. In many 
cases, on “test” and 
demonstration, such 
planes have flown 
beautifully with one 
engine cut by the ex- 
ercise of great skill 
and brute force on 
the part of the pilot. 
Under actual working conditions, how- 
ever, especially in low speed and emer- 
gency conditions, cases have arisen 
where tri-engined planes, with a ceil- 
ing of some 10,000 ft. on two engines, 
have been forced to land after the 
failure of one engine merely because 
the pilot was unable to maintain con- 
trol. Flying blind under such condi- 
tions seems almost absurd. 

In many multi-engined machines it is 
practically impossible for anyone but a 
super-pilot to be definitely counted on 
to handle the plane correctly in case 
one engine suddenly cuts just after tak- 
ing off. The difficulty of control under 
the circumstances is increased because 
the plane has usually swung appreciably 
before the pilot can analyze the situation 
and bring into play the extra force 
required for control. Following a bad 
crash from such a situation in 1919 the 
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author has always made it a practice to 


keep one hand on all the throttles until 
well clear of the ground (any plane 
ought to be perfectiy easy to fly with 
one hand), and in the event of failure 
to cut all engines, giving a second or 
so (which is a long time under the 
circumstances) to think the situation 
out, then putting on the engines again 
if necessary. If the engine distribution 
and the rudder control is such that the 
pilot knows that excessive effort is not 
required to keep the plane straight, 
some of the danger is eliminated. There 
is no real reason why a tri-engined 
plane, on the failure of one outboard 
engine, should not be almost as easy to 
fly as it was before. This situation, 
moreover, should be taken care of by 
the controls themselves and not by the 
setting over of the fixed fins, since such 
surfaces would have to be readjusted 
for every change in air and engine 
speed. Adjustable fins may be a help, 
but the ordinary rudder control should 
be fully capable of dealing easily with 
any condition arising from engine fail- 
ures at any speed. The absence of 
such qualities in so many airplanes is 
a fair example of the lack of study put 
into the design of the flying qualities 
of the modern plane. One result has 
been to strengthen the case for the 
single-engined plane for transport work, 
since, it is argued that the multi-engined 
feature increases the risk of engine 
failure and apparently provides no com- 
pensating safety. 


Passenger transports 


The passenger transport plane offers 
an interesting field for the study of 
flying qualities. While economy and 
safety are essential, passengers must 
have space and comfort, and the pilot 
must have the minimum amount of labor 
under any conditions. Light wing load- 
ing makes for safety, but the resulting 
large area appears frequently to lead 
to control and stability troubles which 
careful study could avoid. Lateral sta- 
bility can easily be excessive, leading to 
too much rolling. The author is in- 
clined to disagree with Mr. Breguet’s 
idea that passenger discomfort arises 
mainly from vertical oscillations of the 
centre of gravity. It is certainly true 
that these movements can be the most 
violent, and that they increase with 
higher speed, but they correspond 
closely to motions which the ordinary 
traveler is accustomed to in. ordinary 
ground transportation, for example in 
a fast automobile. They do not appear 
to have the same effect on the pas- 
senger’s stomach as the other motions, 
which more nearly correspond to those 
motions of a boat which produce sea- 
sickness. 

For comfort, passengers must be 
grouped as closely around the centre 
of gravity as possible. Moreover, the 
best flying qualities will be obtained 
where all other concentrated loads such 
as engines and tanks, are similarly 


grouped. This usually means that the 
passengers’ view is obstructed either by 
the engines or the wings. Some design- 
ers meet the problem by placing mail 
compartments and toilets around the 
centre of gravity and stringing pas- 
sengers out through the length of the 
fuselage. The resulting passenger dis- 
comfort is too high a price to pay for 
the better view. This is really an un- 
important factor even today, and will 
become more so as passengers cease to 
be joyriders and become travelers. 

Too little lateral stability may require 
too much work for the pilot. It should 
be just sufficient so that in medium 
rough air the rudder alone can main- 
tain lateral trim without too much side 
slip. Longitudinal stability can, within 
reason, hardly be excessive. Very great 
longitudinal stability helps almost every 
flying characteristic from the take-off 
to the landing. It can be used also to 
reduce structural weight, though un- 
fortunately the present government re- 
quirements do not permit this. Those 
who remember the old war-time FE.2., 
which it was quite impossible to hold 
in any sort of a dive, will know that 
such great stability prevents the pilot 
from throwing excessive load on the 
structure under all reasonable circum- 
stances. Government requirements at 
the moment require the strength of the 
body to be in proportion to the tail area, 
which is a direct incentive to construc- 
tors to reduce longitudinal stability to 
the minimum. 

Blind landings of the future will be 
accomplished by direct glide into the 
ground with suitable landing gear. This 
again demands great longitudinal stab- 
ility, enabling minimum speeds to be 
maintained without danger. 

Directional stability is closely bound 
up with lateral stability and can be ex- 
cessive for similar reasons. It is how- 
ever a complicated problem, being 
further elaborated by requirements of 
flight with one engine cut. This is a 
typical example of a problem which 
can be dealt with only by empirical in- 
vestigation. It is not a difficult or ex- 
pensive job to try out various fin and 
rudder combinations but it must be done 
properly. 

Yawing, like pitching, can be very 
uncomfortable to the passenger, the 
discomfort increasing the greater dis- 
tance from the centre of gravity. Where 
longitudinal stability usually affects the 
pitching only, directional motions intro- 
duce the rolling factor, and a transport 
plane which is poor in directional stab- 
ility will proceed through the air with 
the combined roll and yaw usually asso- 
ciated with drunken sailors,—probably 
the most uncomfortable motion which 
can be given to air passengers. This 
happens sometimes on planes where the 
wind-tunnel tests show adequate sta- 
bility. In such cases it will usually be 
found that the rudder area is too large 
in proportion to the total fin surface, 
or the rudder chord is too great for the 
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effective control effort of the pilot. As 
a result, in calm air stability is satis- 
factory, whereas in rough air, bumps 
tend to take partial control of the 
rudder. After a time the pilot gets too 
tired to maintain steady nition and 
allows the plane to weave along in 
the general direction of its destination. 


Landing speeds 


The consideration of landing condi- 
tions brings up many points of interest. 
Landing speeds should form the basis 
of almost every comparative estimate 
ot the characteristics of a plane because 
so many things can be helpfully added 
or subtracted if landing speed is left 
out of account. What is landing speed 
anyway? Although not the conventional 
definition landing speed is really the 
speed at which an airplane must ap- 
proach the field in order to level off 
for normal landing. For example, for 
two airplanes having the same stalling 
speed but different gliding angles, the 
one which has a steeper glide will have 
the higher effective landing speed. This 
takes into account the control and 
stability factor, for obviously a plane 
with poor low-speed control and stab- 
ility must come in faster. Actual con- 
tact speed does not mean much since 
it is the distance required for landing 
which is of practical importance. The 
above definition is open to some criti- 
cism, since the plane with a steeper glide 
would have a proportionately higher 
drag and therefore a quicker pull-up, 
but it does cover more of those general 
flying characteristics which are asso- 
ciated with landing. It also covers 
landing-gear structural requirements 
since, with adequate landing gear, the 
minimum gliding speed can be the land- 
ing speed. 

Landing speed estimates based on 
wing loading and lift coefficients can 
also be misleading. A plane with the 
propeller disk in front of the wing can 
lose considerable lift by thepinterference 
of the idling propeller and would thus 
have to land faster than a plane with 
similar wings but without such inter- 
ference, 

There is a widely held fallacy that the 
extra lift obtained when a low wing is 
near the ground reduces landing speed. 
This really is of no practical advantage, 
and may even be detrimental. The 
extra lift from ground interference can- 
not take place when the plane is com- 
ing in to land and can therefore in no 
way reduce the speed until the plane is 
very close to the ground. When it does 
take place, the plane can be said, for all 
practical purposes to have landed, the 
only difference being that it runs for 
some distance on a cushion of air in- 
stead of on the wheels. This false lift 
actually reduces the speed at which the 
wheels touch the ground, but this has 
only the minor advantage of relieving 
the landing gear of certain loads. It 
can not decrease the landing distance 


required. On the contrary, it will prob- 
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ably increase it since it will delay the 
moment where the brakes or a steep 
ground angle can come into play to slow 
up the plane. Another popular miscon- 
ception concerns that characteristic 
vaguely know as “floating.” A plane 
is said to “float” when, after getting 
~ » the ground, it continues a long way 
the air before it touches. 
“'«buating” has been attributed to all 
sc.‘s of mysterious characteristics in 
the wings, or their stalling qualities, but 
it is nothing more or less than an 
indication of bad control at low speed. 
Low speed control being poor, the plane 
is compelled to approach at a speed con- 
siderably above its stalling speed. When 
it gets close to the ground it has to 
remain there while that excessive speed 
is lost. This point frequently arises 
when a plane, which lands easily with a 
full load, is found difficult to land with 
a light load. 

Whatever the design, the pilot’s posi- 
tion should be as far forward as possible 
(except possibly in certain flying-boat 
cases). If the passenger grouping re- 
quirements are met it will follow that 
the pilot will not be too far forward 
to be over-affected by yawing and pitch- 
ing. It is an open question whether it 
is possible to put the pilot too high up 
on large planes, thus impairing his land- 
ing judgment, but this is not of im- 
portance in transport planes where 
skilled pilots rapidly become accustomed 
to height off the ground. In the private 
plane, however, the ordinary pilot is 
very greatly assisted in landing by be- 
ing as close to the ground as possible, a 
consideration which may gradually lead 
to the adoption of the pusher type of 
airplane for private use. 

Judging from recent discussions, the 
attainment of good control at low speeds 
seems to be greatly overrated as a dif- 
ficult problem. Much effort has been 
expended in trying to get control below 
stalling speed, which is a waste of time. 
Whatever success may be attained in 
that respect, the fact remains that flight 
helyw the stall involves a high vertical 
. ed, which introduces almost the same 
tt suwles which have. been avoided by re- 
duction of forward speed. That is why, 
in spite of a long period of development, 
slots and flaps are not in general use. 
They will come into use when cleaner 
and more efficient design will render 
gliding angles so flat as to necessitate 
some form of air brake. The slot will 
then provide the steeper gliding angle 
required and at the same time reduce 
the forward speed. Incidentally such 
planes will probably have thin wings in 
which the slot is more effective. 

When the reliability of engines and 
operation methods improve sufficiently 
so that airplanes need never be expected 
to land outside of their scheduled air- 
ports, landing speeds can be saiely 
raised, but at the present moment safety 
demands the lowest landing speeds rea- 
sonably possible. 
The expression 
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“flying character- 








istics” covers a large number of factors 
which are difficult to define in an engi- 
neering sense. They are so bound up 
with the general design of the plane 
that the best results can be obtained 
only where extensive analytical flying 
experience is used in cooperating with 
the engineering design. Unfortunately, 
flying qualities are too often investigated 
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after the engineer has finished his job. 
It is significant that planes noted for 
their flying qualities are almost invari- 
ably produced by firms in which the 
governing individual is a thoroughly ex- 
perienced pilot, or one who knows 
enough to give a real test pilot his 
proper status in the engineering organ- 
ization. 


Removing water from gasoline 


A segregator adopted by the Air Corps 





Type B-2 segregator 
storage tanks. 


HE Air Corps has adopted as 
standard equipment, after many 
months of experiment with the 
device, the automatic fluid segregator 
invented by Master Sergeant David 
Samiran for removing water from 
gasoline. The segregator has not yet 
been made available for commercial 
aviation, but Army experience with it 
indicates its potential value to com- 
mercial fields. 
The device consists of six main parts: 
a cylinder which forms a chamber, a 
deflector, valve assembly, valve guide 
and sediment screen approximately as 
deep as the chamber. The operating 
principle is based on the natural ten- 
dency of water and gasoline to separate, 
due to difference in specific gravity. 
Within the body of the segregator 
is fitted a float, the specific gravity of 
which is slightly greater than that of 
the fuel to be filtered. When some 
liquid, such as water, whose specific 
gravity is greater than that of the 
fuel, finds its way into the segregator, 
the float rises, opening a valve in the 


(the tub-like unit) for underground 


gasoline 
This units has an outside diameter of 22 in. and 
capacity of 45-60 gal. per min. 


bottom of the chamber and releasing 
the undesired fluid. 

Fuel is drawn off through an opening 
at the top of the chamber and is then 
passed through a sediment screen. In- 
coming fluid is delivered at the bottom 
of the chamber with a minimum of 
turbulence. By suitable adjustment of 
the weight of the float, the device may 
be made so sensitive as to discriminate 
between hot and cold water, or between 
two grades of gasoline whose difference 
in specific gravity is as little as 0.01. 

There is practically no limitation to 
the size of the segregator. Models have 
been built for installation in airport 
pits, on tank trucks, on fuel systems, 
of planes and motor boats, and one is 
so small it can be placed easily in the 
pocket. The first model was demon- 
strated at France Field in 1925. 
Sergeant Samiran has been working 
with the device since 1928 as a member 
of the Experimental Engineering Sec- 
tion at Wright Field, where he hopes 
to be able to continue his experimental 
work. 
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Propheey for 1932 


OLLOWING the precedent es- 

tablished a year ago, I have to 

lay aside for a time the discussion 

of current events and undertake to 
foresee the future. My personal fore- 
cast for the next year is due. Its prep- 
aration is an undertaking from which 
one might well shrink, for seldom has 
there been so much difference of opin- 
ion about the immediate prospects 2s 
there is now. Seldom has there been so 
keen a desire for optimism and for 
encouragement, and it is extremely diffi- 
cult to keep one’s balance and to regard 
the facts of the economic situation with 
due conservatism and without prejudice. 

The reputation of prophets in gen- 
eral is at a low ebb. The layman has 
come to be extremely sceptical of all 
economic forecasts, and to believe that 
they could be made just as accurately 
by shaking dice as by the most ex- 
haustive study of charts and analyses 
of statistics. Volumes have been pub- 
lished for the sole purpose of celebrat- 
ing the errors of the prophets and of 
demonstrating the spectacular unanimity 
and completeness with which the most 
distinguished among them have been 
wrong about the major economic devel- 
opments of the last two and a half 
years. To undertake a forecast now in 
any branch of industry (and nowhere 
is it more difficult or risky than in 
aviation) is to invite a chorus of 
derision. 

Nevertheless the attempt must be 
made by someone. Every transport 
operator must have some idea of the 
probabie development of his traffic, in 
order that he may plan properly for 
equipment and physical facilities. The 
manager of a flying school must hold 
some opinion on the number of student 
permits likely to be issued in the next 
few months, and on the proportion of 
them that will represent prospective 
applicants for formal instruction. The 
builder of airplanes or engines or acces- 
sories must base his production sched- 
ule on a very careful examination of 
the possibilities of his market in the 
near future. Every one of them is 
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The reputation of prophets 
in general is at a low ebb. 


bound to engage in anticipation of the 
possibilities of his own particular busi- 
ness, and I take it as an obligation of 
the editor of an industry paper to. fur- 
nish a general and detailed discussion 
of the prospects, a discussion which 
each individual in the industry can sup- 
plement with his own more specific es- 
timate of his own particular situation. 

So I undertake the task, endeavoring 
to hold the scales as level as possible 
and to guard at once against that un- 
calculating and over-sanguine enthusi- 
asm which has often beset the industry 
and against any undue pessimism en- 
gendered by the innumerable stories of 
misfortune and despair that the current 
depression has produced—not, by any 
means, all of them in the aeronautical 
field. Forecasting that is based on 
hopes or fears is of no use. It has to 
be undertaken, if it is to be of service, 
with a perfectly open mind and with 
no object except to get at the facts and 
to follow them wherever they lead. 


Transport flying 

As 1931 draws to a close transport 
activity is steadily increasing its 
dominance of the aeronautical industry, 
or at least of its non-military section. 
The amount received by airlines in the 
United States for carrying mail, pas- 
sengers, and express during the past 
year has been almost three times as 
great as the gross sales of non-military 
aircraft. It has been three or four 
times as great as the total of all “aerial 
service” operations, including instruc- 
tion. In 1929, on the other hand, the 
value of the new production was at 
least double the total of transport in- 


come. It seems likely that the lead 
of transport flying over the other 
branches of the industry in economic 
importance will continue to grow. 
Other branches have had their ups 
and downs. They have been through 
booms and they have suffered checks, 
but transport activity has moved steadily 
forward. It will continue to do so. 

My transport prophecy for 1931 
[AviaTIon, January, 1931, page 13] 
came out reasonably well. It showed 
an underestimate of about 10 per cent 
in mileage flown, and an overestimate 
of about 30 per cent in passenger-miles. 
The major error was in figuring the 
density of passenger traffic on the air 
mail lines. The present indication is 
that the total American-flag mileage 
(including that of American-controlled 
air routes in South and Central Amer- 
ica and the Caribbean) in 1931 will be 
46,000,000, and that the number of pas- 
sengers will average just over two on 
the mail routes and just over three on 
those having no mail contracts. For 
next year no substantial increase in 
mileage seems likely. The volume of 
operation with air mail is fixed by the 
appropriation allowed the Post Office 
Department, and the budget estimates 
show a reduction of $1,000,000 from this 
year in that figure (including both 
domestic aud foreign mails). With a 
further slight cut in unit compensation, 
the money provided will just about take 
care of the routes already established. 
At the present time air mail operations 
are at the average rate, allowing for 
the normal percentage of mileage not 
flown because of weather, of 35,500,000 
miles a year. I take that as a probable 
figure for 1932. 

Transport operations without mail 
and without government support have 
totaled about 12,000,000 miles in 193). 
At present they are running at the rate of 
about 14,000,000 miles a year. Some new 
lines will be established during the new 
year, and some will increase the num- 
ber of their schedules, but others will 
close down, either because of financial 
difficulties or because they were started 
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in the hope of getting mail contracts 
and discovered that the hope cannot be 
fulfilled. At least one or two new high- 
frequency services should be started, 
particularly in the central part of the 
country and in the south. I estimate a 
probable mileage without mail in 1932 
of 13,600,000. 

The tendency towards moderately 
small planes, likely to be at least as 
conspicuous next year as this, would 
tend to decrease somewhat the average 
number of passengers carried per plane, 
but that will be offset, particularly on 
the contract-mail lines, by a generally 
increased acceptance of air transport, 
by the results of improving traffic 
solicitation work, and by the more gen- 
eral use of good passenger-carrying 
equipment on the mail runs. I antic- 
ipate an average of 2.7 on the mail 
routes and 4.0 on the routes operated 
without mail. Multiplying those fig- 
ures by the estimates of mileage flown 
leads to a predicted total of 150,000,000 
passenger-miles, about 25 per cent in 
excess of the current year’s figure. 
Average passenger fares per mile 
through 1932 are likely to be down 
about 5 per cent from the average for 
1931, and the increase in total passenger 
revenue to all the transport companies 
should therefore be about 20 per cent, 
or just over $1,250,000, to counter- 








It is time that we stopped using 
1928 or 1929 as points of com- 
parisons. 


balance a drop of $1,000,000 in postal 
revenue. The ¢otal operating income 
will remain about $35,000,000. 

The revenue of the Post Office De- 
partment from air mail will of course 
continue to increase, and the net expen- 
diture on air mail, or contribution to 
the Post Office deficit, will be reduced 
by considerably more than the $1,000,- 
000 to be cut off the expenditure. The 
total weight of mail dispatched by air 
in 1930 was 14 per cent larger than in 
1929, and 1931 shows a gain of almost 
exactly the same magnitude over 1930. 
I look forward to a continuance of sub- 
stantially the same rate of increase, or 
possibly a slight slowing down, with a 
total weight of mail handled of about 








In traffic units 
represent about 


10,000,000 Ib. in 1932. 
that will probably 
2,800,000 ton-miles. 

There has been great excitement over 
air express in the last few months, and 
undoubtedly that type of business is 
capable of notable development. Un- 
doubtedly, also, the recent reduction in 
air express rates by 
the Railway Express 
Agency, a reduction 
averaging over 50 
per cent, will be a 
great stimulus to 
traffic. I expect 100 
per cent increase or 
better in air express, 
bringing the total 
weight handled on 
domestic and foreign 
lines to about 1,800,- 
000 lb. Again con- 
verted to the stand- 
ard traffic units, that 
should represent about 240,000 ton- 
miles, or approximately one-tenth the 
volume of air mail business. These 
figures of course neglect the special case 
of the company freight carried on the 
Ford-operated planes out of Dearborn, 
and apply only to the airlines doing 
business with the public. Of the total 
operating income of $35,000,000 already 
suggested as a possibility, $26,000,000 
should come from air mail (both do- 
mestic and foreign), $9,000,000 from 
passengers, and about $300,000 from 
express, 


A transport boom coming? 


A year ago I had hoped that 1932 
might be the year of great expansion in 
air transport. It is sure to come, but 
it appears now that it will be postponed 
at least until 1933. We shall have in 
due course a two or three-year period 
of very rapid development in transport 
activity, but it will not be until there 
is some apparent upturn in general 
business conditions, nor until transport 
operation costs can ke consistently cut 
down to 30 or 35 cents per ton-mile of 
capacity. A few favored operations 
already report having attained the 
higher of those figures, but 60 to 70 
cents would be a fair general average 
at present. To catch the average busi- 
ness traveler or tourist in really great 
numbers, fares must be dropped to 
around 5 cents a mile. 

Fixed-base operation in its various 
phases, is suffering from a variety of 
handicaps. -It is affected at every 
point by the world depression, as is 
everything else. “Hop- flying” has 
shown a natural tendency to slow down 
with the decreasing novelty of aviation 
and with the general availability of 
transport lines, permitting the man with 
an urge to fly to work it off in going 
somewhere instead of merely taking a 
trip up into the air and down again. It 
is not by any means extinct, and in 
localities of special scenic interest it will 
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remain an important factor in fixed- 
base operations, but it is likely to show 
some further decline over the next two 
or three years. Taxi-flying and special 
charter work have also been injured by 
air transport development, since the 
traveler who can do so naturally elects 
to take a regular airliner at 6 cents a ~ 
mile, rather than hire a 
special plane at ten times 
that figure. In addition to 
that they have _ suffered 
with peculiar force from 
the depression. The habit 
of chartering airplanes is 
one of the first things to 
be cut off in times of 
financial distress. 

Of all aerial activities, 
the long-term outlook is 
brightest for survey and 
photographic work. In 
spite of diligent promotion 
by two or three firms the 
field has by no means been fully ex- 
ploited, and any upturn in general busi- 
ness activity ought to bring about a 
very marked increase in the volume of 
photographic work. It is impossible, 
however, to look forward to that with 
any confidence for the coming year. 


Student prospects 


Last among the fixed-base flying ac- 
tivities is instruction. It really divides 
into two classes—the kind of teaching 
that is given by highly-specialized and 
elaborately-equipped schools, usually 
operating under Department of Com- 
merce approval, and the kind that is 
offered by a small local operator to 
residents of his own neighborhood, 
giving instruction on the same planes 
and with the same pilots that do his 
miscellaneous passenger flying. Much 
of the latter sort of instruction is so 
informal that it is impossible to get 
statistics on it or to make any estimate 
of its volume. The former type, that 
of the specialized transport school, may 
face some reduction in number of 
prospects during the coming year, but 
there will still be plenty of students to 
keep a few really high-grade schools 
going smoothly. : 

To be specific, the number of student 
permits issued has dropped from 
18,600 in 1930 to approximately 15,700 
in 1931. I anticipate a further drop for 
the coming year, but not nearly so large 
a one. I estimate the total permits to 
be issued at 14,500. This of course in- 
cludes renewals of old permits, as no 
distincton is made between the original 
issues and the re-issues in reporting the 
statistics. Of the 14,500 I reckon that 
about 9,000 will be issued to people 
who will take some sort of instruction 
with the serioys intention of sometime 
learning to fly, while the remainder will 
go to individuals who for one reason 
or another want to be free to handle the 
dual control in a plane without infring- 
ing the law, or whose enthusiasm 
chills between the point of taking a 
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permit and the point of starting instruc- 
tion. I anticipate that about 3,600 of 
the new permit holders will enroll in 
regular schools (of either of the two 
classes mentioned above) and seriously 
pursue classes designe! to lead them 
directly to their pilot’s licenses. 

The number of licensed pilots will 
of course continue to increase, though 
probably not at quite such a high aver- 
age rate as during 1931. At the end 
of 1931 there will be about 17,800 
licensed pilots and about 13,000 valid 
student licenses outstanding.~ At the 
end of 1932 I estimate the correspond- 
ing figures at just over 20,000 and 
about 12,000. 


Production outlook 


All this will require airplanes, includ- 
ing a certain number of machines of 
new production. The amount to be ex- 
pended on new machines for civil use 
is, of course, small compared with the 
total of purchases for the Army and 
Navy. The Federal Budget for the fiscal 
year 1933, as analyzed elsewhere in this 
issue [page 7], offers a _ total of 
$18,376,000 to be obligated for new 
flying equipment for the Army and 
Navy, a decrease of 31 per cent from 
the amount appropriated for the present 
year and 40 per cent from that of the 
preceding year. The cut from the 
amount actually being expended this 
year is about 22 per cent. It is, or 
will be if Congress does not raise 
the figures allowed in the Budget, a 
very serious setback. Practically all of 
the purchases represented by that sum 
will of course be distributed among the 
six or eight companies that are recog- 
nized as constituting the “military in- 
dustry.” The same group have an- 
other source of income in the export of 
military planes, mostly to South Amer- 
ica and Asia. Shipments of that class 
will run from 60 to 80 planes in 1931. 
They are likely to be about as large 
in 1932, offering a 15 per cent addition 
to the income derived from the military 
purchases of the American government. 

All of the other manufacturers of 
planes and engines will have to get 
their customers out of the much smaller 
sum that goes into the purchase of 
planes within the industry itself or for 
the use of private or industrial owners. 


Transport demand 


In predicting production a year ago, 
I over-estimated rather badly the 
number of new machines that would 
be consumed by transport lines. It was 
my assumption that the number of new 
planes needed for replacement of or- 
dinary wear and tear would be con- 
siderable. Experience has shown that 
there were very few replacements. At 
the present time it is the popular as- 
sumption, at least among those not en- 
gaged in transport operation, that the 
replacements avoided in 1931 will be 
made in 1932 and that next year’s 


demand will be heavy indeed. In per- 
sonal investigation at the headquarters 
of many of the transport lines I have 
found little to instill confidence on that 
point. Transport operators would like 
better equipment than they have at 
present, more economical, more com- 
foriable for the passengers, faster, and 
easier to maintain, but until they see 
some very marked improvement over 
present standards most of them intend 
to continue the operation of what they 
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Is it receding? 


already possess. In spite of the fact 
that most of the machines now in serv- 
ice will be three years old during the 
next year, and many of them four, 
replacements seem likely to run only 
about 22 per cent. 

The data available for forecasting on 
transport demand now are much supe- 
rior to those of a year ago. At that 
time there had been no study, such as 
was subsequently made for and pre- 
sented in the statistical issue of Avia- 
TION, of the classification of machines 
then in transport service by the date of 
their manufacture. However, date of 
manufacture is proving not to be the 
determining point in fixing time of re- 
placement. Many operators have in 
mind an ideal of their own for equip- 
ment, in some instances far ahead of the 
present state of the art. Until it is 
realized, or at least approximated, they 
intend to continue to keep their present 
planes in service, rebuilding them as 
often and as extensively as necessary. 

I conclude that transport operation 
will call for 240 new craft, 140 for 
replacement and 100 for new services. 
Out of that total I forecast approxi- 
mately an even division between 
multi-engined types, or very large 
single-engined machines accommodating 
at least seven passengers in addition to 
the pilot, and smaller and faster planes, 
usually for five or six passengers. 

The demand for very high speed 
seems likely to continue. It is one with 


which I find myself in only very limited 
sympathy, but I anticipate that it will go 
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on at least for a time, and that a very 
large proportion of the machines bought 
for replacement next year will have 
cruising speeds of 135 m.p.h. or better. 

Two of the main categories into 
which the aircraft market is divided, 
the “industrial” planes and the pur- 
chases of the fixed-base operator, offer 
only very limited prospects for next 
year. Non-aeronautical industry, except 
for certain branches of the petroleum 
business and certain other lines in 
which the airplane has come to be re- 
cognized as a virtually indispensable 
tool, is slow to lay out money on air- 
craft, or anything else that presents 
novelty and involves expenditure, in 
a time of general depression and 
shrunken earnings. Aerial service oper- 
ators will buy new planes, to a total 
number which I am inclined to set at 
a little over 100, where they need very 
specialized characteristics that they can 
find only in one or two designs. For 
general service, under present economic 
conditions, they are more likely te re- 
plenish their stock from the used-plane 
market. 


Private ownership 


Finally there is that unpredictable 
and volatile factor, the private owner. 
As in the two years past private owner- 
ship in its various forms continues the 
most promising outlook, at least if the 
numbers of ships sold be taken as a 
measure without regard to their indi- 
vidual value. A steadily growing num-~° 
ber of business men and sportsmen are 
finding the airplane at once attractive 
and useful, and are deciding, even in 
the years 1931 and 1932, on putting 
the necessary amount of money into 
its purchase. There is nothing spec- 
tacular about their purchases or about 
their use of the airplane after they have 
it, but they are laying the soundest pos- 
sible foundation for a growing manu- 
facturing industry. Their number for 
next year might be as low as 300, or 
it might be as high as 3,000. After 
rather careful analysis of the record of 
recent sales and the other data available 
in several sectious of the country, I 
am inclined to set it at 1,000. 

The total of assumed non-military 
production then runs to 1,440 planes, 
about 25 per cent below that for 1931. 
As will develop shorfly, however, the 
assumed reduction is almost entirely in 
a single type of craft, the so-called light 
plane. The gross value of civil and 
military production, including the spare 
parts for military purposes purchased 
from maintenance appropriations should 
attain about $28,000,000. 

Since no manufacturer makes all 
types of flying equipment, every manu- 
facturer is primarily interested in the 
division of total production among 
classes and sizes of planes, and in the 
allocation to his particular group. The 
240 transport purchases will of course 
be almost entirely machines of six- 
passenger capacity or more. There is 
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still a great deal of feeling in transport 
circles in favor of much larger planes, 
but in my opinion that school of thought 
will not show much effect on produc- 
tion in 1932. I foresee the typical 
transport plane of the coming year as 
having a total of between seven and 
eleven seats, and of the total purchase 
of 200 machines I prophesy that there 
will be 95 with from eight to eleven 
seats (or an equivalent capacity in 
mail or express), 70 with six or seven 
places, 30 with less than six seats (for 
night mail operations and feeder lines), 
25 with more than eleven, and 20 am- 
phibions or flying boats. 


Private owners and light planes 


To break down the private market is 
far more difficult. In my article of a 
year ago I predicted 500 light planes 
for the 1931 crop. That prophecy was 
made the subject of some very heated 
criticisms by light plane builders and 
enthusiasts who wrote to tell me that 
the actual production would be at least 
3,000 and perhaps much more than that, 
but as a matter of fact it proved to be 
the most accurate element in my fore- 
cast. The actual sales for the year are 
very near 500, possibly 10 or 15 per 
cent over, if purely amateur construc- 
tion be eliminated from consideration 
and if those planes which are still at the 
factory or in “dealer’s stock” be omitted. 

At the present time the market for 
light planes seems, at least temporarily, 
to have approached saturation. Fur- 
thermore, certain of the leading manu- 
facturers of the type have discovered 
that there was no profit in it for them 
at the price that the market demanded 
and with the limited production that the 
market invited, and have withdrawn 
from the field. The light plane is not 
by any means in danger of extinction, 
for it renders a very definite service, 
and there will continue to be a demand 
for it. The demand will, however, be 
quite limited, and in my judgment more 
restricted in 1932 than during the wave 
of enthusiasm that attended the in- 
troduction of many examples of the 
type in 1931. I am setting the total 
of probable production of light planes 
for the coming year at 165. This of 
course refers to factory production 
only, and excludes the machines built 
by individuals for their own use. 

As in the past, but I believe more 
than in any previous year, most of 
the private market will distribute itself 
between the two or three-passenger 
open machine, usually a biplane in 
present practice, and the four or five- 
passenger closed type, usually but not 
by any means always a monoplane. I 
anticipate that more than half of the 
total production for private buyers will 
go into those two groups. 


Amphibions 


Next to the light planes, perhaps the 
most confusing problem is presented by 
the estimation of the volume of de- 





mand for amphibions and flying boats 
for private-owner use. Last year I 
very seriously overestimated that de- 
mand, but I conditioned my forecast 
upon two factors: first, that there 
should have been some improvement in 
general business conditions during 1931 ; 
second, that a really vigorous attempt 
should be made by several manufac- 
turers to promote sales among yachts- 
men. There has been no upturn in 
general business, and the sales effort 
on amphibions has been limited by 
shortage of funds and otherwise. Pro- 
duction and sales during the past year 
have been distressingly small. 

We cannot look forward to very much 
benefit for the market of this type of 
aircraft during 1932 from any change 
in the general economic position. Even 
though we should have reached the end 
of the depression and started on the 
upgrade, recovery will be slow enough 
so that there will be little encourage- 
ment to what most men would regard 
as a luxury expenditure during the com- 
ing year. However, I see a new pos- 
sibility in the production of amphibions 
of light weight and low cost, perhaps at 
materially lower prices than any that 
have so far been built, and I am very 
hopeful for a considerably larger pro- 
duction of marine aircraft in 1/32 than 
during the past year. 

Finally, my anticipations for produc- 
tion can all be summarized in a table. 








Landplanes 

Number of seats* Open Cabin Total 
Light planes..... or aaa 165 
ish s1cus ade 250 110 360 
eRicnccasiuocd ‘ais 385 385 
Beixiaus Siavive 250 250 
as oe 110 110 
I2and up....... weed 35 35 

car 1,305 

Amphibions and fiying beats 
TE ae OA nae 70 
Dibsncis sbsbdoescepocaxdate 30 
|. SE apes yea 35 

WOM cp wivacdenascsetowes 135 
Total estimated production.... 1,440 


*Number of seats (including pilot) or 
equivalent payload in machines designed 
exclusively for express or mail service. 


It will be noted that nothing has been 
said about autogiro prospects. It is 
almost impossible to prepare a forecast 
there, as the acceptance of any device 
or vehicle of comparatively novel form 
is peculiarly sensitive to the whims of 
public opinion and to general business. 
However enthusiastic men may be about 
a new idea, they are slow to spend 
money on it when money is hard to find. 
The principal autogiro market of 1931 
has been among national advertisers. 
The great potential market of the 
future is among private owners. If the 
general outlook grows materially 
brighter in 1932 there might easily be 
300 to 500 private-owner sales, espe- 
cially if it should prove possible to 
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develop models at substantially lower 
price than have so far been standard. 
If, on the other hand, business con- 
tinues uniformly bad through the com- 
ing year, the autogiro market is likely 
to be a very restricted one—though, 
even so, the total production should run 
well ahead of 1931. 


Looking farther ahead 


Though it is quite perplexing enough 
to undertake a forecast for a single 
year, the effort ought not to be brought 
to a close without at least a general 
look farther into the future. I have 
already expressed my conviction that 
within a few years, probably in 1933 or 
1934, air transport will begin a period 
of rapid expansion and progress to 
complete independence of any support 
by the Post Office Department. Unless 
there be some radical innovation in de- 
sign, which cannot at the moment be 
foreseen, I do not anticipate any corre- 
sponding sudden acceleration of aircraft 
production. 

Transport demand will of course be 
responsible for a considerable growth 
in the volume of manufacture, and espe- 
cially in the total value of planes pro- 
duced. The steady trend towards more 
intensive use of equipment, however, 
brings about a reduction in the number 
of new planes that have to be purchased 
for transport service. At the present 
time transport operations run about 
160,000 miles per day. Within the next 
six or seven years I believe that they 
will pass 1,000,000 miles a day, but by 
that time a thousand miles daily opera- 
tion for every plane is likely to be com- 
monplace. Only about 1,000 planes, or 
about 60 per cent more than are now 
in service, will then be needed to take 
care of the vastly increased volume of 
traffic. The manufacturing industry was 
built up on the expectation of a vast 
private demand, and if there is to be a 
large and rapid increase in output, it 
must come as the result of an increase 
in the private consumption of aircraft. 

There will, however, be a steady in- 
crease in production, accelerating with 
our return to a more normal economic 
status. It is time that we stopped using 
1928 or 1929 as points of departure or 
of comparison. We have enough per- 
spective now to regard those years as 
wholly exceptional, as a period in which 
the industry was selling its products 
largely within its own circle, and with 
very serious over-production of certain 
types. We have not yet entirely escaped 
the influence of that over-production, 
but we are rapidly getting out from 
under it. I believe that the American 
industry will be back to a gross annual 
non-military production of $30,000,000 
to $40,000,000 by 1936 at the latest, and 
quite probably by 1934. We may rea- 
sonably hope that we shall be fortunate 
enough to avoid any sudden boom, with 
its equally sudden and violent reaction. 
But we can look forward to steady 


progress. 














Above: The Martin P3M-1 

flying boat developed for 

the U. 8S. Navy powered 

with two Pratt and Whit- 
ney Wasps 


Below: The latest Super- 
marine Southampton de- 
sigs (three Armstrong- 
Siddeley Panther engines). 
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Left: The Blackburn Iris, 
pewered with three Kolls- 
Royce Condor engines, a 
prominent type in British 
flying boat patrol squadrons 





Above: The Wright Cy- 
clone - powered PN-12, a 
product of the Naval Air- 


craft Factory. 





The new Short Singapore II with 
four Rolls-Royce Buzzard engines in tandem. 


Below: The Blackburn 
Sydney, an experiment in 
monoplane design (three 
Rolis-Royce FXII engines). 
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The military significance of a type of aircraft which may in the future assume 


paramount importance for maritime nations 


Flying men o° war 


ILITARY flying boat devel- 

opment varies markedly both 

in extent and in direction in 

the different countries showing 
interest in the type, for the value of 
the boats to an air force and the way 
in which they would be used depend 
upon the geographical situation of the 
country and upon the manner in which 
its territory is distributed. 

Recent ‘developments in design and 
operation indicate that for all nations 
with large maritime responsibilities— 
such as the United States, Japan, arid 
the British Empire—the military flying 
boat, with its enormous unexplored 
potentialities, is likely to become in the 
future one of the most important of 
service aircraft types. If it fulfills its 
present promise, it will be able to do 
tasks which no other aircraft or surface 
craft can perform. 

The flying boat must, in the future, 
take on the duty of defense and the 
maintenance of war communications 
where the landplane leaves off. That 
is particularly important for Great 
Britain; but a chart of the Pacific in- 
dicates that the long-range flying boat 
must eventually be of equal importance 
to the United States. It has become a 
strategic axiom that aircraft form the 
first line of defense. Flying boats, it 
might almost be added, form the first 
line of the first line. 


Britain as an example 


England provides a convenient exam- 
ple. It occupies a central position 
among many land masses, its coast line 
relative to its area is long, a large 
proportion of its food and raw mate- 
rials is imported by sea. Therefore, if 
flying is ever to play a part in Britain’s 
military system comparable with that 
played by the Navy in the past, it must 
be through the medium of the flying 
boat. The maritime responsibilities of 
the United States are equally onerous, 
and the methods of fulfilling them, 
owing to the greater range require- 
ments, are more complex. The flying 
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boat must be extensively used in the 
future if aircraft are to play their full 
part in the national defense scheme. 

Briefly, the functions of the flying 
boat may be given as: coastal defense 
and reconnaissance, protection of sea 
communications and regulation of mer- 
chant shipping, cooperation with the 
fleet and, in some instances, police 
work. Characteristically it works at low 
altitudes and covers a wide area, in 
contrast to the landplane which, virtu- 
ally confined to circles of 200 to 300- 
mile radii from its base, works over 
a small area to a height of anything 
up to 30,000 ft. or more. 

In the machines themselves, wherever 
they may be used, strategic needs call 
for three chief qualities: range, sea- 
worthiness and independence. The fly- 
ing boat must be able to go long dis- 
tances without re-fuelling; it must be 
able to alight on and to take off from 
rough water and to lie at moorings in 
sheltered anchorages in all weathers; 
and it must be capable of operating for 
long periods away from an established 
shore base. Its seaworthiness must be 
of the specific kind needed for any type 
of water on which it may have to oper- 
ate, whether a relatively short chop is 
characteristic, as in the North Sea, or 
a long swell, as in the Atlantic. 

Subsidiary requirements are arma- 
ment in the form of guns and bombs or 
torpedoes sufficient to allow successful 
attack against light cruisers and sub- 
marines, and a certain capacity for 
machine-gun defense against attack 
from the air by aircraft launched 
from carrier decks, or catapulted from 
cruisers. 


The question of range 


The range required is dictated by the 
distances between available bases, meas- 
ured over the sea. Lakes, rivers and 
seaports are all available as bases for 
United States marine aircraft, and the 
first line of coastal air defense would 
extend out in the form of a fringe over 
the Atlantic and Pacific to embrace 





coastal shipping, as during the World 
War, when the Navy operated many 
flying boat patrol stations along the 
whole Atlantic coast. 

Here again England provides an ex- 
ample which throws a light upon Amer- 
ican needs. On a route from Great 
Britain to Africa, India, Australia and 
New Zealand by sea, the first stage, if 
foreign territory is to be avoided, must 
be Gibraltar, about 1,000 miles away 
from Mount Batten, Plymouth, the 
nearest flying boat station. The next 
point is Malta, which is 991 miles fur- 
ther on, and the next Port Said, an- 
other 936 miles, or the coast of Pales- 
tine, which is about 150 miles more. 
From there the sea route to Australia 
is by way of bases in the Persian Gulf 
to Karachi, Calcutta, Rangoon and 
Singapore 

If the flying boat is given the usual 
minimum fuel margin of 30 per cent 
and is to be able to compass these dis- 
tances, it must have a still-air range of 
about 1,300 miles This is much more 
than is at present attainable with full 
military load by standard R.A.F. air- 
craft, although it is just within reach 
of the large Supermarine civil flying 
boat now being built (maximum range 
1,300 miles). At present the range of 
representative British military flying 
boats is between 600 and 800 miles, 
according to the load. If two 1,425-Ib. 
torpedoes are carried, as they can be 
under the wings of the Southamptons, 
the range falls off considerably. British 
designers, therefore, have some way 
yet to go. 

The range problem before American 
military flying boat designers is even 
more difficult. There is, first, the 
fringe of patrol areas on the coast line 
already mentioned, which includes 
coastal shipping protection, and then 
there are the sea routes between naval 
bases. The distances to be traversed 
non-stop demand a range vot about 
2,000 miles. [The major factor deter- 
mining range requirements 1s the ability 
to operate in the Pacific, and especially 
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the distance of 2,100 miles between 
San Francisco and Honolulu. — Ep.] 
In every example, therefore, whether 
drawn from America or Europe, in- 
creased range is of paramount im- 
portance. Among the means being con- 
sidered for increasing range is the 
diesel engine with its low fuel con- 
sumption. 

Among the incidental devices for 
increasing range is refuelling in the air, 
which enables the “unsticking” from 
the water to be done with a small load 
of fuel. Refuelling technique originally 
developed with relatively small ma- 
chines, has been expanded by the Royal 
Air Force especially for use in military 
flying boats. A 14-in. pipe is trailed 
from the fueling flying boat and the 
connection is made in the tail cockpit 
of the one to be fueled. The danger of 
long-range operations can be reduced 
in that way, for a take-off from a 
rough sea with a heavy load is always 
a hazardous matter. 


Seaworthiness 


Development is conditioned by sea- 
worthiness requirements no less than 
by those of range. In Great Britain, 
two-step hulls of ample reserve buoy- 
ancy, and with stainless steel bottom 
plating are employed. [Stainless steel 
plating is virtually unknown in the 
United States, and single-step hulls 
have a much larger vogue here than in 
England.—Ep.] Some recent compar- 
ative test flights have indicated that 
float seaplanes might be made to ride 
better through gales than flying boats; 
but these trials are not a conclusive 
guide, and the flying boat is the only 
type which possesses the general sea- 
worthiness essential for military pur- 
poses. 

A good deal of experience in sea- 
worthiness can be gained where civil 
air transport lines employ flying boats, 
for in this type the relation between 
civil and military machines is close. 
The Kent class of flying boat, which is 
now in service in the Mediterranean 
on the London-India route of Imperial 
Airways, weighs more than 28,000 Ib. 
and is proving seaworthy. In high 


winds it rides better than many medium- 
sized surface craft. The new Super- 
marine monoplane with six Rolls-Royce 
Buzzard engines, to be ready this year, 
will weigh 75,000 Ib. with fuel for six 
hours. Slie has a stainless steel hull 
and a calculated top speed of 145 m.p.h. 

The use of monocoque construction 
instead of the old main strength frame 
covered with a thin outer metal skin. 
together with the methods of riveting 
hull plates into direct contact in the skin 
without use of a packing joint, has 
contributed greater seaworthiness and 
reduced the damage risk in collisions. 
These steel hulls can be dented without 
fracturing the skin or causing the plates 
to spring a leak. Machines employing 
this form of construction have been in 
constant use for more than three years 
and show no signs of serious dete- 
rioration. 

British practice demands internal ac- 
commodations such that the flying boats 
many be self-contained and, to some 
extent, self-supporting. There must he 
chart rooms, bunks for the crew, and 
kitchens, as well as the usual seafaring 
equipment with ground and sea anchors 
and aluminum rowing tenders. During 
flights between England and Australia 
and England and India, the standard 
Southamption and Blackburn Iris flying 
boats have shown they can accom- 
modate their crews in comfort even in 
tropical climates. American craft must 
be equally capable of providing ade- 
quate living quarters in a wide range 
of climates. [The American naval au- 
thorities have as yet made no such 
elaborate demands for housekeeping 
facilities and American designers have 
not provided them.—Eb.] 


Night flying 

Night flying is becoming an increas- 
ingly important part of flying boat 
work, still further extending the scope 
of the type. It has been made the object 
of recent exercises in many countries. 
On moonlight nights very effective ob- 
servation may be carried out with 
flying boats and their automatic land- 
ing by means of a trailing rod, giving 
the pilots a signal or actually pulling 
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the control column back when the tip 
of the rod touches the water, coupled 
with their ability to navigate accurately, 
enable them to be flown safely in fog. 
If necessary they can thus be landed on 
dark nights without the use of lights. 

The Blackburn Iris has attained a 
high degree of seaworthiness and the 
Southampton replacement, which has 
two Napier engines, carries on the gen- 
eral scheme of the machines that have 
done most of the R.A.F. long sea 
cruises. All these are descended from 
the early Felixstowe Fury, with its 
135-ft. wing span, which was designed 
by the late Commander Porte and flown 
in 1919. It is of interest to note that, 
though the three-engined type has been 
called for in official specifications, it 
has not been found entirely satisfactory 
and is being abandoned for those with 
two, four and six engines. 

Much energy is being exerted in 
developing the military flying boat in 
Great Britain because it is realized that 
only this type can adequately defend 
the coasts and the trade routes. But 
all that has been done up to the present 
is only a beginning When the range 
of military flying boats enables the sea 
routes to the Dominions to be followed 
throughout their length, there will be 
notable changes in the country’s system 
of defense. Much of the work that is 
at present done by the Navy will be 
handed over to the R.A.F., as patrol in 
the Persian Gulf already has been, and 
there will come into existence real 
aerial fleets, capable of operating over 
the open sea and away from their shore 
bases. It is not too much to say that 
a similar change is likely to take place 
in the United States, and that there, as 
well, a vigorous development of the 
large, long-range, seaworthy flying boat 
seems to a friendly foreign observer 
the essential defense need of the 
moment. 

While the concentrated short-distance, 
high-altitude work will probably always 
be done by landplanes, flying boats will 
operate over great distances and be re- 
sponsible for the safety of the world’s 
trade routes. The great air fleets of 
the future will be flying boat fleets. 


Comparison of ten modern military ‘lying boats 


Plane, type, and country 
Naval Aircraft PN-12, braced biplane (U. S.)........ 
Martin PM-1, braced biplane (U.S.)...............- 
Consolidated XPY-1, braced monoplane (U.S.)...... 
Short Singapore Mark 1, braced biplane (British)... . . 
Supermarine Southampton, braced biplane (British) 
Blackburn Iris III, braced biplane (British). ........ 
Blackburn Sydney, braced monoplane (British)...... 
Rohrbach Romar, cantilever monoplane (German)... 
Savoia-Marchetti S-55, cantilever monoplane (Italian) 
C.A.M.S. 55 H braced biplane (French).............. 


Power Wing Maxi- Nor 

Gross Useful load- load Span mum _ mal 
Flotation weight load Engines and horsepower ing ing (ft.-in.) speed range 
Sponson, wing floats 14,415 ..... 2 P&W Hornet, 1,050....... 13.80 12.10 72-10 116 1,300 
Sponson, wing floats 15,766 ..... 2 Wright Cyclone, 1,050..... 15.00 13.30 72-10 118 1,200 
Wing floats........ te Aree 2 P&W Wasp, 900.......... 15.30 12.40 100-00 118 ...... 


Sponson, wing floats 21,000 7,260 2 Rolls-Royce Buzzard, 1,650 11.75 11.60 93-00 132 910 


Wing floats........ 14,600 5,840 2 Napier, 940.............. i ae ae | See 
Wing floats......... 29,000 9,699 3 Rolls-Royce Condor 2,000. 14.30 ..... 97-00 121 740 
Strut floats......... 21,500 ...... 3 Rolls-Royce FXII, 1,600.. 13.00 14.30 100-00 ... ...... 
Strut floats......... 41,900 18,550 3 BMWVI, 1,500........... 19.60 235.50. 121-06 118 ...... 
Shia Veave babe vew. Labeesr aes 2 Isotta-Fraschini Asso, !,000 ..... ..... 79-11 127 1,000 

15,873 5,622 2 Hispano-Suiza, 1,200...... 12.80 12.80 67-00 130 ...... 
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The electric light 


and power companies 


use the airplane 


Flying 


the power lines 


HERE is a wide field for the 

use of airplanes in the adminis- 

tration of public utilities. The 

range of airplane effectiveness 
in meeting the problems of such con- 
cerns is indicated by three prominent 
users—Arkansas Power & Light Com- 
pany; Otter Tail Power Company, of 
Minnesota; and Union Electric Light & 
Power Company, of Missouri. The first 
has owned a Challenger Robin, the 
second’ charters a Robin, Travel Air or 
Waco, and the third has owned a Wasp- 
engined Ford. 

Transportation of executives, lawyers, 
auditors, engineers and other employees 
constitutes one of the chief uses for a 
public utility plane. Arkansas Power & 
Light Company considers it an effective 
time saver. The Otter Tail Company 
found the plane very useful and econom- 























ical, and in one year the company’s 
officials flew more than 12,000 miles. 
Union Electric operated a plane ad- 
vantageously for transporting officials 
between the home office and its new 
Osage River project. Union Electric 
put the cost of air transportation at $1 
per passenger-mile, while Otter Tail 
Power reports the cost as between 10 
and 15 cents per mile for one or two 
passengers, respectively. While the 
former cost would outweigh the gain 
with most companies, the latter is less 
than the amount for which a suitable 
plane could be operated today under 
most conditions. 

Observation and survey in construc- 
tion work is another major use. Not 
only may much time be saved, but at 
very moderate cost valuable information 
may be gained which would be exceed- 
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ingly difficult and expensive to secure 
from the ground. In selecting a 
reservoir dam site, for instance, it would 
be a matter of a few flying hours to 
make a thorouh examination, from a 
physical standpoint, of the most logical 
sites. Transmission lines from such a 
power station may be laid out effec- 
tively after a reconnaissance of the ter- 
rain from the air, a feature well 
recognized in many engineering depart- 
ments. Two companies have used their 
planes successfully for photography; 
Union Electric has photographed about 
300 sq.mi. of terrain at a cost well below 
that of commercial work. 


Transmission line patrol 


The third field of operation is that in 
maintenance and patrol on transmission 
lines, water sheds and timber lands. 
Transmission line patrol by plane al- 
ready is a practical, well established, 
economical method. The Arkansas 
Power & Light Company bought its 
plane primarily for this work, though 
later it was used also for transportation 
of officials and for emergency trips. The 
plane is invaluable at times in locating 


Broken insulators, one type of transmission line 


defects observable from a plane. 
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trouble on lines during bad weather 
when rain or snow and overflow water 
conditions hampered transportation on 
the ground. 

The system covers some 1,500 miles 
of line, broken up into sections of 30 to 
50 miles each by sectionalizing switches. 
When a line develops trouble, the par- 
ticular section wherein the trouble lies 
is located by switching, and the plane 
is dispatched immediately to this area, 
flying low. Each high voltage line in 
the system is shown separately on a 
blueprint, arranged on a board having 
a roller at each end fitted with a crank 
in such a manner as to permit the print 
to be wound off continually at a. rate 
corresponding to the speed of the survey 
plane. That part corresponding to the 
ground over which the plane is flying, 
is kept always in full view. These blue- 
prints give the exact ground conditions 
along the line, showing geological 
structures, roads, railroads, and all 
other possible landmarks. Artificial 
landmarks are set up where there are 
no natural ones for a space greater than 
5 miles. By these markers—2x3-ft. 
boards placed flat on posts and each 
painted in a different combination of 
colors—any place on the line may be 
identified easily. 

A full-time pilot and observer are 
ready on short notice. When a line is 
in trouble, the load dispatcher im- 
mediately calls for the plane and, while 
the pilot and observer are getting the 
machine ready, the dispatcher section- 
alizes the line and knows the exact area 
wherein the trouble lies. Before taking 
off, the observer is told by the dis- 
patcher the definite section of the line 
to patrol. The plane speeds quickly to 
the closest end of the affected line and 
thence along the section until the cause 
and location of the trouble is found. 
The exact location is determined by 
counting the number of power-line 
towers from the faults to the nearest 
landmark shown on the map. 

After the point of the trouble is 
located, the plane is flown to the nearest 
sub-station. The observer by this time 
has written the location number on a 
piece of paper and placed it in a closed 
paste-board cylinder, such as is used for 
packing ice-cream. He tosses it out to 
the substation operator, who telephones 
the message to headquarters. Some- 
times a farmer’s phone is used, some- 
times the observers proceed to the 
nearest town. 

The Otter Tail company found the 
plane indispensable in repairing the 
havoc of a severe sleet storm. In many 
places the lines were laid flat, and all 
communication lines likewise were 
down. From eight to ten trouble crews 
were rushed into the area, and the 
planes proved the only practical means 
of communication between headquar- 
ters at Fergus Falls and the crews. 
The assistant superintendent made trips 
daily to the various crews during the 
two weeks of fighting this trouble and 


restoring service. He was able to land 
almost anywhere because that North 
Dakota ground is comparatively level 
and there are very few trees. Within 
two or three days of the first break a 
complete estimate of the damage done 
was available for headquarters. 

The company’s system includes 3,000 
miles of line. Patrolling is done only 
during the three winter months. Heavy 
snows block the roads, especially the 
less important ones which, for the most 
part, are those the lines follow. The 
company plane has been equipped with 
skiis. It proves best to fly at an altitude 
of 50 to 150 ft. above the ground, and 
50 to 75 ft. to one side of the line where 
topography warrants it. Flying at a 
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higher altitude.and using field glasses 
has been attempted, but a field glass of 
sufficient power cannot be held steady 
enough, and continued use of the glass 
for more than a few minutes tends to 
make the observer sick. 

No attempts have been made to cover 
more than 300 miles in any one day as 
the strain of continuously looking at a 
line while moving is somewhat of a 
hardship on the observer, and in ex- 
tremely cold weather both pilot and 
observer suffer more or less from the 
cold. No attempt is made by the plane 
crew to repair breaks or defects. If 
a break is spotted, a landing is made as 
soon as possible and the trouble reported 
by telephone. 
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The final check 


HE last, but by no means the least 
I important step in the maintenance 
cycle for transport airplanes is the 
final checking by the line crew before 
turning the machine over to the pilot. 
Every operating company has its own 
ideas as to the method of recording the 
final inspection and the pilot’s accept- 
ance. The form shown in the accom- 
pahying illustration is that used by East- 
ern Air Transport, Inc., and is a typical 
example of a practical style of clearance 
card. Just prior to a flight, the chief 
mechanic of the line section carries out 


the operations listed on the face of the 
card, checking each operation as com- 
pleted, and after warming up the en- 
gines, enters his findings in the ap- 
propriate spaces. He then signs the 
card and delivers the machine and the 
card to the pilot who is to make the run. 
The latter then runs up the engines on 
his own account, lists the reading of 
the various instruments, makes his own 
inspection of the airplane and enters 
any remarks that he may have to make. 
If he‘is satisfied that all is well, he 
signs the back of the card. 
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Ralph G. Lockwood 


HE art of flying has had to 
develop without benefit of prec- 
edents. The business of trans- 
portation, however, is of many 

years standing, and a vast fund of ex- 
perience is available upon which trans- 
port aviation may draw. The type of 
operation which offers the closest 
parallel, and which probably can be of 
the greatest assistance in this regard, 
is the bus line, for as 
a transportation unit, 
the motor bus differs 
from the airplane only 
in the way in which it 
travels. Both are self- 
driven vehicles, built 
around the internal 
combustion engine. 
Neither needs expen- 
sive, privately owned 
road beds, but both 
require certain definite 
terminal facilities, and 
approximately the 
same type of equipment 
for their maintenance. 
The luxuriotis parlor cars of the road 
today have little in common with the 
crude, truck-like buses of ten years ago. 
More important, however, than the 
changes in external appearance, are the 
improvements which have been made in 
design to reduce the cost of maintenance. 
In many cases the overall profits derived 
from a bus line are represented by the 
saving which can be effected by the 
maintenance department, and it is not 
strange that the requirements of main- 
tenance departments are given first 


thought in the design of modern motor 
buses. In spite of the fact that the hard- 
bought experience of the bus operator 


A maintenance yardstick 


for the designer 


By 
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has been available for the asking, airline 
managers have been slow to recognize 
that similar considerations are appli- 
cable to their activities to an even greater 
degree. 

The earmarks of many generations 
of military ancestry are clearly discern- 
ible in the modern transport airplane. 
As is often the case with specialized 
apparatus or equipment, the military air- 
plane has always required more in the 
way of upkeep than it could possible 
produce in the way of revenue, and 
designers are just beginning to realize 
that changing conditions require a 
radically different method of approach 
to the problem. Recent experience has 
shown that airlines are spending from 


Airplane designers and airline maintenance men are fre- 
quently at »dds as to what constitutes a good airplane. 
Mr. Lockwood, chief engineer of Eastern Air Transport, 
Inc., airplane maintenance man of wide commercial and 
military experience, presents the first of two articles in 
which he proposes a plan whereby the designer may check 


his airplane against certain specific requirements for 


economic maintenance. 


60 to 75 per cent of their total outlay in 
the maintenance of their equipment, 
and it is obvious that the operators are 
about to find out what the bus people 
discovered several years ago, that their 
profits or losses will depend upon how 
well or how badly their maintenance 
operations are conducted. 


The original fault 


It is useless, of course, to throw the 
entire responsibility on the shoulders 
of the maintenance department, when the 
original fault lies at the door of the 
designer. Heretofore the latter has been 
primarily concerned with the perform- 
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ance of his airplane, its speed, its climb, 
and how far it will travel on a given 
amount of gasoline. The airplane struc- 
ture and the location of the accessories 
have all been determined from such 
considerations, and little real thought 
has been given to the length of time 
required to keep the machine in con- 
dition to fly. Fairings, trick cowlings, 
and other gadgets of a like nature are 
excellent from the performance point of 
view, but may easily become the bane of 
the maintenance man’s existence. They 
mean wasted man-hours in the shop, and 
wasted man-hours mean, of course, 
wasted dollars. 
With so much of the total cost being 
spent through the shups, it becomes 
apparent that the suc- 
cess or failure of an 
airline may easily be 


determined on the 
designer’s drafting 
board. 


About ten years ago 
the writer, as chief of 
airplane and engine 
maintenance at Mc- 
Cook Field, Dayton, 
Ohio, was struck very 
forcibly by the fact 
that the airplanes 
which were then being 
delivered to the Army 
Air. Corps were 
designed with little thought to the 
problems of maintenance. Records 
indicated that many machines spent 
nine hours in the shop for every 
hour they spent in the air. Difficulties 
arose not so much from the fact that 
individual units were difficult to repair, 
but the arrangement of the various parts 
was such that it was difficult, if not 
impossible, to get at certain parts with- 
out practically dismantling the airplane. 
For example, on certain types it was 
impossible to service a water pump 
without removing radiators, oil coolers, 
or in some cases, actually lifting the 
engine from the bearers. Cowlings 
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were, more often than not, bolted 
firmly in place, and there was a 
decided lack of inspection doors, or 
readily removable plates for servicing. 
Zipper fastenings and transparent in- 
spection windows were practically un- 
known, and such jobs as servicing or 
adjusting stabilizer controls or aileron 
fittings had to be done either from in- 
side the structure or at the expense of 
removing and replacing sections of the 
fabric covering. 


Measuring for maintenance 


In order to remedy such difficulties, a 
long series of time studies was made 
on the maintenance operations required 
for certain types of service airplanes, 
and tables were prepared to show ex- 
actly how many man-hours should be 
allowed for any particular servicing 
operation on airplanes of various classes. 
The intention was to give the designer 
a yardstick by which he could measure 
the acceptability of his airplane from a 
maintenance point of view. When these 
charts were presented to the manu- 
facturers of aircraft for the Army, the 
cry immediately went up that it was 
impossible to meet the requirements set 
down in the tables, for, in many cases, 
the time allowed for certain operations 
was only a fraction of that which was 
actually required in practice. Several 
designers expressed a willingness to co- 
operate, however, and before very long 
were turning out airplanes which con- 
formed very closely with the specifi- 
cations set down in the tables. The Ver- 
ville PW-1 airplane was the first to be 
produced and delivered to the Army 
on the basis of such requirements. 
Although the limits set up in 1921 
seemed extremely radical at the time, 
and could not be met by the airplane 
designs of the period, yet today, in 
practically every respect, every type of 
service machine falls well within them. 

If the idea of design for low main- 
tenance proved profitable for the Army 
Air Corps, there is a hundredfold more 
reason to adopt a similar procedure for 
commercial types. In spite of all the 
progress that has been made in the past 
ten years, airplanes are: still being de- 
livered which can be used profitably 
only after extensive changes have been 
made in structure and location of ac- 
cessories by the airline operator. The 
designer is naturally a great deal more 
familiar with methods of stress analysis 
than with methods of saving dollars and 
cents in the repair shop, but it is clear 
that some means must be found whereby 
the ideas of the design and operating 
personnel of the aircraft industry can 


-be brought together. As a first step in 


this direction, it was felt that some sort 
of guide for designers, similar to the 
tables established in 1921, but modified 
to apply to modern commercial types, 
would be valuable, and the author has 
prepared a series of charts for this pur- 
pose, the first part of which are presented 
on page 24. A _ second article will 


include the remainder of the tabulations. 

In making up the new set of tables the 
plan originally followed was retained. 
Practically all common servicing opera- 
tions for both airplane and engine have 
been listed and the limiting time allowed 
to perform the operation for machines of 
certain definite classes has been worked 
out. The figures appearing in the table 
represent, first, the number of men re- 
quired to do the job, and second, the 
length of time in hours and minutes 
in which it should be completed. Pre- 
senting the data in this form is an in- 
dication of both the crew required and 
the total required labor, for by multiply- 
ing the time and the number of men 
the result becomes man-hours. At a 
given labor wage rate it is thus possible 
to translate the figures directly into 
dollars and cents. 


Classifications 


Considerable attention was given to 
the matter of setting up the airplane 
classification. The intention has been to 
study the problem, not from the stand- 
point of any particular airplane design 
but to establish limits for certain general 
class groups. At first it was thought 
necessary to make further subdivisions, 
taking biplanes and monoplanes separ- 
ately, and further classifying them as 
two, three, or four engined machines. 
It was found, however, that by putting 
the operation schedule on a unit basis, 
that is, working out the labor on the 
basis of one wing, one strut, or one 
engine, the time as given could readily 
be applied to any combination of wings 
and of engines. Although certain 
operations require less time for one 
type of machine as against another, com- 
pensating factors enter the picture so 
that the summation of operations for 
one type of machine gives very close 
agreement with that for other machines 
of the same weight and horsepower. 
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Having established the breakdown of 
operations and the general airplane 
classifications, the tables were compiled 
from a study of a mass of data which 
had accumulated over a period of over 
ten years. Time studies and actual 
maintenance labor records frem a 
number of repair shops were available 
from which group averages were ob- 
tained, and the resulting figures were 
then modified in the light of the writer’s 
experience to yield limiting values for 
each operation. It is fully realized that 
the allowances set down in many cases 
are impossible with much of the present- 
day flying equipment. In the second of 
these articles a study will be made 
of certain changes in the arrangement 
of accessories which could be made to 
permit their attainment. The writer is 
convinced that by carefui consideration 
throughout the design stages, transport 
airplanes can be built to meet these re- 
quirements in every detail. From an 
economic standpoint, a repair schedule 
of this sort must be met if airline 
operators are ever going to have a rea- 
sonable break in the matter of safely 
reducing their maintenance costs. 

It is of interest to note that the 
table has been checked against actual 
operations on a number of modern trans- 
port airplanes, and although no one 
machine has yet been developed which 
meets these requirements in all par- 
ticulars, there is clear indication that 
the time limits herein established are 
entirely reasonable. It is not at all un- 
likely that the experience with the 
original tables of 1921 will be repeated 
during the next ten years, as mainte- 
nance figures which seem impossible of 
attainment today will probably be en- 
tirely obsolete by 1940. Progress in 
this direction is not only desirable but 
is absolutely necessary if commercial air 
transport is to survive as a business 
institution. 


An ingenious aileron control 


LL regular production models and 
the latest 21A Trainer (described 

in AvIATION, August, 1931) built by the 
Consolidated Aircraft Corporation have 
an ingenious aileron control arrange- 





The Consolidated aileron control 


ment which eliminates all exterior 
fittings and internal cables, pulleys, or 
torque tubes. It consists essentially of 
an eccentric yoke-type linkage, one ele- 
ment of which is fastened rigidly to the 
aileron torque tube and the other pinned 
to a sliding member supported in bear- 
ings attached to the rear wing spar 
Movement of the slide is controlled from 
a straight push-pull tube running into 
the fuselage parallel to the spar, and 
connected to the control stick in the 
cockpit through a suitable linkage. The 
angularity of the connection between the 
yoke and the aileron fitting is such that 
longitudinal movement of the slide is 
reduced to the desired angular displace- 
ment of the aileron. 
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Maintenance standards for design 
PART I: THE AIRPLANE STRUCTURE 


Landing Gear Group 


Remove and replace landing gear unit....................... 
Remove and replace one strut........ ccc c ccc cccccccccccccs 
Remove and replace one brace wire....................0see0- 
Remove and replace one wheel..................00ccecceuce 
Remove and replace one brake..................cccccecuces 
Remove and replace one wheel streamline.................... 
Remove and replace one strut fairing..................0..06- 
Remove and replace one shock absorbing strut............... 
Inspection of landing gear.................. Seas we aakheeae 


Tail Group 


Remove and replace tail surface complete.................... 
Remove and replace one stabilizer....................020005 
Remove and replace one elevator................ Ere Pere 
Remove and replace one rudder...................0ecceceees 
Pee Ge PI Os 6.6.5.0 46.0-0.6:5.50.0 6 hc cs vpecesepie aces 
Remove and replace one brace wire... ..........-...20+ee055 
Remove and replace one etrut......... 00sec cece ccccc cc cccess 
Inspection of tail group fittings and attachment to fuselage..... 
pe ee ee 
Remove and replace tail skid shock absorber................. 
Remove and replace tail skid bolt.................00-ceeeeee 
Remove and replace tail skid shoe......................-05- 
Remove and replace tail skid recoil check.................... 
Remove and replace tail skid steering cable.................. 
Remove and replace tail wheel assembly..................... 
Remove and replace tail wheel tire...................-00+00: 
Remove and replace tail wheel shock absorber................ 
Remove and replace tail wheel bearing....................-. 
Remove and replace tail wheel fittings to fuselage............. 
Inspection of tail skid or wheel fittings to fuselage............ 
Remove and replace stabilizer adjusting mechanism........... 
Remove and replace stabilizer adjusting cable or chain........ 
Remove and replace rudder control cable or tube............. 
Remove and replace elevator control cable or tube............ 
Inspection of rudder and elevator control cable and pulleys... . 
Inspection of stabilizer adjusting mechanism and control....... 
Wing Group 

Remove and replace upper wing continuous................-. 
Remove and replace lower wing continuous.................- 
Remove and replace upper wing right or left................. 
Remove and replace lower wing right or left.................. 
Remove and replace center section...............202--eeeee- 
Remove and replace upper center section struts............... 
Remove and replace outer interplane struts.................. 
Remove and replace inner interplane struts.................. 
Remove and replace flying wires (complete set)............... 
Remove and replace landing wires (complete set)............. 
Remove and replace incidence wires (complete set).......,.... 
Remove and replace drift wires (eomplete set)................ 
RS I I oo 6 060d Sohn oc swccsoengesessys 
Remove and replace ailerons control cables................... 
Inspection of the wings and attachments... ................. 


Pilot’s Compartment or Cockpit 


Remove and replace windshield..............20---eeceeeeees 
Remove and replace pilot’s cabin window (per window)........ 
Remove and replace pilot’s seat... ......ccce cscs cscs cececes 
Remove and replace window adjustment..................... 
Inspection of pilot’s compartment.................4.+-0s006- 


Passenger Compartment 


Remove and replace one cabin chair...................+-++-. 
Remove and replace one window.............-..se+eeeeeeees 
Remove and replace one floor. ............02eeceseceeeeeees 
Remove and replace one heater...............--.-ceeeeeeeee 
Remove and replace one dome light.....................04-- 
Remove and replace one wall light......................20-- 
Remove and replace one door... .......20---sececececeeeees 
Remove and replace one cabin interior covering.............. 
Remove and replace one cabin chair upholstery............... 
Inspection of passenger compartment.................-..+4-- 


Alignment 


Ailerons (need adjustment for balance)....................-. 
tae Ske Se Shes ES ER ass ee ee eRe Dee 


Single-engined airplanes 
1,000-3,500 Ib., gross weight 
Open and cabin type 


40-100 
hp. 
2-0:30 
1-0:05 
1-0:05 
1-0:10 


eeeee 


seeee 


100-150 
hp. 
2-19-45 
1-0:05 
1-0:05 
1-0:10 
1-0:15 
1-0:05 
1-0:05 
1-0:10 
1-0:05 


2-0:15 
1-0:15 
1-0:05 
1-0:05 
1-0:05 
1-0:03 
1-0:03 
1-0:07 
1-0:10 
1-0:05 
1-0:03 
1-0:03 
1-0:05 
1-0:05 
2-0:05 
1-0:05 
1-0:07 
1-0:05 
2-0:05 
1-0:03 
1-0:05 
1-0:07 
1-0:10 
1-0:10 
1-0:05 
1-0:05 


2-0:35 
2-0:35 
2-0:20 
2-0:20 
2-0:10 
2-0:05 
2-0:05 
2-0:05 
2-0:45 
2-0:20 
1-0:10 
1-0:05 


150-250 
hp. 
2-1:00 
1-0:07 
1-0:07 
1-0:10 
1-0:15 
1-0:05 
1-0:05 
1-0:15 
1-0:05 


2-0:20 
1-0:20 
1-0:05 
1-0:05 
1-0:07 
1-0:03 
1-0:05 
1-0:10 
1-0:12 
1-0:07 
1-0:05 
1-0:05 
1-0:05 
1-0:07 
2-0:07 
1-0:05 
1-0:10 
1-0:05 
2-0:07 
1-0:05 
1-0:07 
1-0:10 
1-0:12 
1-0:12 
1-0:07 
1-0:10 


3-0:30 
3-0:30 
3-0:20 


erese 


Single-engined airplanes 
3,500-7,000 Ib., gross weight 
Open and cabin type 


250-325 
hp. 
2-1:00 
1-0:10 
1-0:07 
1-0:10 
1-0:15 
1-0:07 
1-0:07 
2-0:10 
1-0:07 


2-0:20 
2-0:10 
1-0:07 
1-0:07 
1-0:07 
1-0:05 
1-0:05 
1-0:15 
1-0:15 
1-0:10 
1-0:05 
1-0:05 
1-0:05 
1-0:10 
2-0:10 
1-0:05 
1-0:10 
1-0:05 
2-0:10 
1-0:07 
1-0:10 
2-0:07 
1-0:12 
1-0:12 
1-0:07 
1-0:12 


3-0:35 
3-0:35 
3-0:20 
3-0:20 
2-0:15 
2-0:10 
2-0:10 


2-1:00 


325-425 
hp. 
2-1:15 
1-0:10 
1-0:07 
1-0:10 
1-0:15 
1-0:07 
1-0:07 
2-0:10 
1-0:07 


2-0:25 
2-0:10 
1-0:07 
1-0:10 
1-0:10 
1-0:05 
1-0:05 
1-0:15 
2-0:10 
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2-1:15 


425-650 
hp. 
2-1:30 
2-0:10 
1-0:10 
2-0:10 
2-0:10 
1-0:10 
1-0:10 
2-0:10 
1-0:10 


3-0:30 
2-0:15 
1-0;10 
1-0:10 
1-0:10 
1-0:05 
1-0:05 
1-0:20 


4-0:35 


4-0:20 
4-0:20 
3-0:15 
3-0:15 
2-0:15 
2-0:15 
2-1:30 
2-0:45 
1-0:25 
1-0:10 
1-0:15 
2-0:15 
1-0:15 
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Multi-engined airplanes 
7,000-20,000 Ib., gross weight 


hp. 
4-1:00 
2-0:10 
1-0:10 
2-0:10 
2-0:10 
1-0:10 
1-0:10 
2-0:15 


1-0:15 | 


4-0:25 
2-0:15 
1-0:10 
1-0:12 
1-0:12 
1-0:05 
1-0:05 
2-0:10 


1-0:10 


1-0:15 
1-0:20 
1-0:05 


Cabin type 
300-600 900-1,200 1,200-2,000 
hp. hp. 
41:30 41:45 
2-0:15 2-0:15 
1-0:10 1-0:15 
2-0:15 2-0:20 
2-0:10 2-0:15 
1-0:10 1-0:10 
1-0:10 1-0:15 
2-0:20 2-0:25 
1-0:20 1-0:30 
4-0:30 4-0:35 
2-0:20 3-0:20 
2-0:10 2-0:10 
1-0:15 2-0:10 
1-0:15 2-0:10 
1-0:05 1-0:05 
2-0:05 2-0:05 
2-0:15 2-0:20 
2-0:17 2-0:20 
1-0:10 2-0:12 
1-0:12 1-0:15 
1-0:10 1-0:12 
2-0:15 2-0:20 
1-0:10 1-0:10 
1-0:15 1-0:15 
2-0:20 2-0:25 
2-0:15 2-0:20 
2-0:15 2-0:20 
1-0:15 1-0:20 
1-0:15 1-0:20 
6-0:35 6-0:40 
6-0:35 6-0:40 
6-0:20 6-0:25 
6-0:20 6-0:25 
4-0:20 4-0:25 
40:15 4-0:20 
4-0:10 40:10 
4-0:10 4-0:10 
2-1:45 2-2:00 
2-0:50 2-1:00 
2-0:20 2-0:25 
1-0:20 1-0:20 
1-0:20 1-0:20 
2-0:20 2-0:20 
1-0:20 1-0:20 
1-0:10 1-0:10 
1-0:10 1-0:10 
1-0:05 1-0:05 
1-0:15 1-0:15 
1-0:10 1-0:10 
1-0:10 1-0:10 
1-0:15 1-0:15 
1-0:20 1-0:25 
1-0:05 1-0:05 
1-0:05 1-0:05 
1-0:15 1-0:15 
1-0:45 1-1:00 
1-0:10 1-0:10 
1-0:15 1-0:15 
2-3:40 2-3:45 
1-0:40 1-0:45 
1-0:40 1-0:45 
3-1:35 3-1:45 


3-1:30 


This table shows the number of men required, and the maximum time (in hours and minutes) which can be allowed for the per- 


formance of all operations listed at the left for the classes of planes indicated by the heads. 
by the time (changing minutes to fractions of hours) gives the man-hours which should be allowed for a given job. 


Multiplying the number of men 
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AVIATION 


EDWARD P. WARNER, Editor 


An aviation platiorm 


HE first condition of progress is that we shall 

know where we are going. If the aviation 
industry is to get out of the depression with a minimum 
of wasted time and effort, there must be some very 
careful preliminary consideration of the general policies 
to be pursued. A series of inspirations will not do 
the trick. We must adopt some chart by which we 
can maintain a consistent course. 

Business platforms are designed to provide such a 
chart. Great store of them have been prepared in the 
last two years. A few months ago the McGraw-Hill 
Publishing Company developed a program for American 
business, and it was distributed as a supplement with 
the April number of Aviation. The principles that it 
contained were admirable, the fruit of deliberation and 
recommendation by experts in many fields, but since 
it undertook to cover the whole of commerce and 
industry it was necessarily very broad and general. 
The time is ripe for becoming more specific and 
detailed, and for giving general principles a definite 
application to the particular problems of the aeronautical 
world. There is much that can be done by individual 
manufacturers and operators. There is much that re- 
quires collective action of a considerable group, oper- 
ating through the Aeronautical Chamber of Commerce 
or otherwise. The opening of a new year offers an 
excellent occasion for listing the items of an aeronau- 
tical industry program. Herewith, the beginning of 
such a list. 


Fundamentals 


1. Be properly sceptical towards miracles. Airplanes 
have now been flown for 28 years, and nobody has 
- discovered any magic in all that time. Periodically 
there comes forward some formula, or slogan, or 
recipe, which is to be the over-night salvation of the 
business. The great glider excitement of 1930 was a 
spectacular case in point. Most such panaceas result in 
the waste of a great amount of energy and money which 
might far better have been devoted to normal devel- 
opment on normal lines. Certainly there is no occasion 
to condemn novelty, but it is time for us to stop 
acclaiming novelties with such fervor that we overlook 





the well-tried paths of the past. It is poor economy to 
neglect the business that we know we can get, in going 
after what someone has told us that he thinks we ought 
to be able to get. 

2. Stop living in the future. The whole aviation 
business has been cursed for many years by its visions 
of technical progress to come. Aeronautical enthusiasts 
have spoken before a thousand luncheon-clubs, and told 
them of what was going to happen,—of airplanes cruis- 
ing at 200 miles an hour,—of jet propulsion through the 
stratosphere,—of planes more economical and simpler 
to operate than an automobile. Not unnaturally, the 
average listener remarks to himself that if the present 
planes are so inferior to those that are about to be 
developed, he will wait a little longer before purchasing 
a machine, or even riding a transport line. There is 
plenty for us to boast of in our present products. So 
far as our relations with the general public are con- 
cerned, we should make the most of what we can offer 
now, and stop talking about what we expect to offer 
one, five, or twenty years hence. There ought to be an 
absolute embargo on prophecies of technical progress 
in all addresses to non-aeronautical audiences. 

In 1929 it was 
widely anticipated that the aircraft industry would 
quickly grow to rivalry with the manufacture of auto- 
mobiles, or steel, or electrical machinery. For the 
present, at least, such hopes have proved unfounded, 
and we have a relatively small industry. Small indus- 
tries can be highly profitable, but only if they act in 
a fashion appropriate to their size. If we do our think- 


ing and planning in terms of from $40,000,000 to 
$100,000,000 a year we can get along nicely. If we 


insist on thinking in terms of billions, and planning 
accordingly, financial catastrophe will be inevitable. 

4. Revise capital structure to fit the facts. As a 
natural consequence of unduly optimistic estimates of 
a few years ago on the amount of business to be done, 
some companies are burdened with a capital structure 
out of all proportion to the present magnitude of their 
activities. They have seen their securities decline in 
many cases to one-tenth the issue price or less, and 
some of them have little or no prospect, for many years, 
of finding enough business to justify the figures at 
which the stock was first put out. Those facts ought to 
be recognized without further delay, and a general 


3. Abandon delusions of grandeur. 


revision of the financial structure undertaken in any 
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such case. So long as the company continues its 
original identity, with its originally-issued securities still 
valid, investors will compare the present price of their 
stock with what they paid for it and will find ground 
for dissatisfaction in everything that is done. This is 
the time, in the interest alike of the managements and 
of the present holders of aeronautical securities, to 
sweep the slate clean and take a fresh start, so that we 
may break away from the unhappy habit of rating 
everything in terms of 1929. Henceforth, 1931 should 
be our yardstick for determining the progress of the 
industry. Not only capitalization, but other balance- 
sheet items, and particularly inventory, have to be ruth- 
lessly brought down to a 1931 basis. 

5. Cut out the hippodroming. The airplane outlived 
its usefulness as an attraction for county fairs by 1914. 
It no longer finds proper employment as an instrument 
for giving thrills. The industry ought to oppose, with- 
out reserve, all public stunting exhibitions, whatever 
their occasion. It ought to oppose every display of air- 
craft that borders on the spectacular. That includes not 
only outside-looping demonstrations, but a very large 
number of cross-country and trans-oceanic flights. 

6. Take the whoopee out of aviation. We have had 
a long and hard fight to gain recognition as a 
respectable business run by respectable business men, 
and to overcome the widespread belief that flying was 
a dissipation indulged in only by eccentrics and dare- 
devils with no thought of the morrow. Anyone who 
has accompanied an air tour has received regrettable 
evidence that, even in 1931, there are a great many 
chamber of commerce officials who think that the 
fundamental necessity in entertaining an aeronautical 
group is to give them enough liquor to drown them- 
selves in. It is up to those who have the future at 


heart to combat that sort of “entertainment” and the ~ 


idea that lies behind it in every possible fashion,— 
first by opposing it in their own communities, second 
by absolutely refusing personal participation in any 
such manifestations, and third by impressing it on the 
members of their organizations that they must do like- 
wise. Anything that associates the idea of aviation in 
the public mind with rowdy and irresponsible behavior 
is a positive and a serious detriment to the progress of 
the industry. 

7. Develop an industry policy on legislation. The 
aeronautical industry, as a whole and in its several divi- 
sions, is going to be the subject of an immense amount 
of legislative activity at Washington and in the state 
capitols in the next few years. Taking us as a whole, 
we have been insufficiently watchful of our own 
political and legislative interests in the past. The recent 
expansion of the legal work of the Aeronautical 
Chamber of Commerce is an excellent sign, but beyond 
that there is need for a very strong committee of exec- 
utives, representing the industry as a whole, which will 
be prepared to speak the mind of the industry on all 
legislative questions. We have already urged in a 
previous editorial that a group of leaders of the industry 
should go before the Bureau of the Budget and state 
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their case there. It is equally important that men whose 
names bear weight and command general respect should 
be prepared to go before committees considering impor- 
tant legislation, and to present the point of view which 
has been determined to be representative of the best 
thought of the whole industry. This is a task that 
cannot be delegated to permanent legislative representa- 
tives, nor to associate counsel, nor to anybody else. 

8. Prepare to fight the question of air space owner- 
ship. The Worcester airport and the Cleveland-Curtiss 
airport cases, decided in 1930, present the most serious 
threat to the whole future of aircraft industry that it 
has ever had to face. If those decisions, particularly 
the Cleveland one, be generally confirmed, or if they be 
taken as a point of departure and still further broad- 
ened, a very large proporticy of our present airports 
and present aerial operations can be found illegal. 
Every case involving the ownership of air space or 
questions of aerial trespass, however obscure the juris- 
diction in which it may be brought, is of concern to 
the whole industry. The defense ought to have the 
backing of the whole industry. There can hardly be 
any one of the Aeronautical Chamber’s activities that 
is of more importance than a constant vigilance against 
any- weakening of the legal position of aircraft. 

9. United front against state regulation. The control 
of aircraft by state authority under Department of 
Commerce regulations, and the enactment of legisla- 
tion requiring federal licenses on all planes, may be very 
wise and helpful measures. In fact, they usually are. 
The organization of an independent system of state 
regulation, however, with the state formulating its own 
ideas on airworthiness and on pilot fitness, setting up 
standards entirely distinct from those of the federal 
government, and then collecting the cost of all this work 
in license fees from the owners and operators of air- 
craft, is a menace which cannot be over-rated. A few 
states have already made a dangerous amount of 
progress along those lines. If the industry is to have a 
coherent legislative policy and to find means for reach- 
ing a decision and making its voice heard upon the 
wisdom of pending legislation, this is among the first 
subjects to demand consideration. And consideration 
will lead to alarm, and to determination to resist as 
vigorously as possible any further development of 
duplicated state and federal activities. 

10. Agree on a policy on gas tax. Some states are 
collecting a tax on aviation fuel and putting it into the 
general funds. Some are collecting it for the specific 
purpose of aiding in airport construction and develop- 
ing air navigation facilities. Some are exempting all 
aviation gasoline ; some exempting only that which can 
be demonstrated to be employed in interstate traffic. 
All of those courses, except the first, find defenders 
within the industry. It is time for the industry to take 
counsel in its own ranks, decide what can reasonably be 
expected from the states in the way of help for aviation 
and under what conditions it can be expected, and then 
prepare to bring its conclusions to the attention of the 
legislative bodies of the 48 states. We on AVIATION 
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are inclined to favor the collection of a moderate gas 
tax, with exemption for fuel used in airline operation 
and with the proceeds reserved for aeronautical pur- 
poses. The exact nature of the conclusions reached, 
however, is of less importance than that there should 
be some conclusion. The industry should give some 
very clear sign of knowing its own mind in the matter. 


These are things, to be done or to be avoided, that 
affect the aeronautical community as a whole. Beyond 
the arraying of such general fundamentals, it is pos- 
sible to become still more specific. For each division 
of the industry there are particular policies that ought 
to form a part of the budget of New Year’s resolutions. 


Transport 


1. Strive for agreement on optimum operating condi- 
tions. If a group of merchant ship operators meet 
together to discuss the type of service that should be 
provided on a given route they will find but little 
difficulty in reaching essential accord on the type of 
craft and the type of service that will best fit the case. 
Railroad men can arrive at a consensus even more 
easily. But air transport experts, broadly speaking, 
are in agreement on nothing. Between the single- 
engined and the multi-engined planes; between ultra- 
rapid machines and those of moderate speed; between 
giant craft at long intervals and those of modest size 
on a high-frequency schedule; between cabins large 
enough to permit free circulation of the passengers, 
and those cribbed and confined to the minimum in the 
interest of reduced air resistance; over the eternally 
vexed question of the relative merits of low fares and 
of comfort and luxury as traffic inducers; on these 
and many other problems, it is possible to start an 
argument at any moment. 

Obviously, in most cases one view is right and the 
others are wrong. Obviously, none of these matters 
are to be settled by hunches. Most of them require 
close economic analysis. It may be undertaken 
cooperatively, or it may be done by individual oper- 
ators, but somehow it must be done. Air transport 
decisions have often had too much prejudice and too 
little research as a background. There has been a great 
improvement in that respect in the last few months, 
but there is a call for a much more general, and a 
much more intensive, use of the analytic method. 

2. Bigger and better traffic surveys. The travelers by 
air as yet constitute cnly a small fraction of the 
traveling public of the United States. We have the 
right to expect that we shall ultimately get all of them 
on occasion, and a great proportion of them for most 
of their travel mileage, but to attain that happy state 
of affairs we must find out what it is that is causing so 
many of the potential patrons still to hold aloof. 

No doubt in many cases it is merely failure to form 
the habit of air travel, but even the formation of a 
habit can be accelerated or retarded by the quality 
of the promotion work done. In other instances there 
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are more positive factors that operate against the use 
of the airlines. They demand careful investigation. 
We need to find out what features of our service 
appeal most to those who are now using it, and what 
features seem weakest. We need to determine what 
flaws of omission or commission are interfering with 
the still more rapid growth of transport patronage. 
This is definitely a field for cooperative effort. All 
the airlines are in it together, and they all stand to 
profit together. One or two of them have already 
made excellent traffic surveys as independent under- 
takings, but we should go much farther. We should 
cover a broader group of prospects, and cover them 
more intensively. Proper surveys will help to solve 
many of the questions that arise under the preceding 
plank of the transport platform. 


3. Agree on a policy towards the air mail. Although 
there are a number of transport operators who are 
going along very steadily without mail contracts, the 
Post Office Department continues the mainstay of the 
transport business. Sixty-five per cent of the total 
of American transport mileage is being flown with 
mail at the present time, and 75 per cent of the total 
income of the transport companies comes to them 
through the Post Office Department. Manifestly postal 
policy, and the policy of Congress in respect of the 
air mail, are of the greatest importance for the healthy 
development of the business. Uncertainty about the 
economic future of air transport, and about the neces- 
sity or otherwise of an indefinite continuance of 
government support, is a confusing factor in the 
Congressional mind. Some of the transport operators 
incline to the belief that it is proper that a permanent 
federal contribution be made to keep up the air mail 
as a necessary public utility. Others anticipate that 
the business will be entirely self-sufficient within a few 
years, and that the Post Office Department’s income 
from air mail will exceed the total outlay. We on 
AVIATION are emphatically in sympathy with the second 
view. It may take three years to reach independence, 
as we have prophesied from time to time and as an 
extension of the curve of experience since 1928 would 
indicate, or it may take five or six or longer. In 
any case, we believe that it is of fundamental impor- 
tance that the air mail operators should get together, 
prepare a reasonably conservative forecast of what can 
be expected in the way of reduction of costs and of 
progress toward independence of any sort ot subvention 
or financial assistance, and stand ready to lay their 
collective views before the appropriate governmental 
officials and Congressional committees. We believe that 
Congressmen will be much more inclined towards gen- 
erous treatment of air transport during its present 
critical period if they feel that the transport operators 
and the Post Office department know very definitely 
where they are going and that they have taken Congress 
into their confidence. There is everything to be gained 
from a careful collective examination of the prospects 
in this matter, followed by a display of complete 
frankness. (To be continued in February) 
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More record flights 


THREE-FOLD triumph, the first 

west-to-east flight across the South 
Atlantic, the first trans-Atlantic flight 
of a light airplane, and the first solo 
ocean crossing since Lindbergh’s was 
scored by Squadron Leader Bert Hink- 
ler in a 22-hour flight from Natal, 
Brazil, to Bathurst, in Gambia, on the 
west coast of Africa, on Nov. 26-27. His 
Toronto-built de Havilland Puss Moth 
monoplane with its 120-hp. Gipsy 
engine, differing only in its extra fuel 
tanks and navigational equipment from 
the standard models in general private 
use, made the 1,950-mile ocean trip, 
which included a six-hour battle with 
high winds and electrical storms, on 164 
gal. of gasoline. When Hinkler, who 
in 1928 set the record for the England- 
Australia flight at fifteen and a half 
days, reached England again he had 


flown 10,500 miles from New York, 


mostly in over-water flights of 1,000 
miles and longer. He carried no radio 
equipment. 

A few days later James Wedell and 
Capt. Frank Hawks took off, one 
from Agua Caliente, the other from 
Vancouver, in a concerted attempt to 
lower the record time for a border-to- 
border flight. Captain Hawks was 
forced down near Granada, Cal., made 
ill by gas fumes from his engine, but 
Wedell ianded at Vancouver 6 hours, 
40 min. after his take-off in Mexico. 
Wedell flew the same racer, of his own 
design, powered with a Wasp Junior, 
in which he took second place in the 
Thompson Trophy race at Cleveland. 
His time, including an eleven-minute 
stop for fuel at Reno, was 1 hour, 8 
min, better than the record set by James 
Goodwin Hall last June. 

Another city-to-city record fell to Lou 
Reichers, who flew a Lockheed Altair, 
with retractable landing gear and a 
Cyclone engine from Newark to 
Havana, with one passenger, in 6 hours, 
41 min. flying time, 22 minutes better 
than the record made in July by Captain 
Hawks. The distance was 1,400 miles. 
The next day Reichers attempted to set 
a new record for the return trip, but fell 
five minutes short of equalling the time 
made by Captain Hawks, who had made 
the round trip in a single day. 

Practically the only aviation speed 
record standing unbeaten since 1924, 
the world landplane speed record set by 
Warrant Officer Bonnett of France at 
278.4 m.p.h., withstood the recent at- 
tempts of Lowell R. Bayles to improve 
upon it. His speed trials made at 


Detroit on Dec. 1 were at first thought 
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to have broken the old record at 284.7 
m.p.h. but a recheck showed that the 
average time made in four flights over 
the 1.8 mile course was only 281.9, lack- 
ing a mile and a half of the margin 
necessary to secure the recognition of 
the Federation Aeronautique Interna- 
tionale for a new record. The next at- 
tempt was fatal. Flying at a low altitude 
his plane rolled twice and crashed to 
the ground at about 300 m.p.h. Bayles’ 
Gee Bee monoplane was powered with a 
Wasp engine supercharged to 745 hp., 
replacing the Wasp Jr. with which it 
was flown at the Cleveland races last 
fall, when it won the Thompson 
Trophy at 236 m.p.h. Dimensions of 
224 and 15 ft., a wing area of only 75 
sq.ft. to support its increased flying 
weight of 2,280 lb. made the plane ex- 
ceedingly dangerous to fly. 

To regain for the United States the 
world’s air speed record, now held by 
Flight Lieut. G. H. Stainforth, R.A.F., 
at 407 m.p.h., is the aim of the Aviation 
Speed Foundation, incorporated under 
the laws of Ohio by a group of Mystic 
Shriners. A fund of $16,000,000 is to 
be raised over a five-year period—or 
so the story goes—largely by contri- 
butions from the 8,000,000 members of 
the Shrine, though participation is open 
to groups and individuals all over the 
United States. 


Prepare for distance attempt 


Preliminary to an attempt on the 
world’s non-stop straight line distance 
record, held by the U. S. since the New 
York-Istanbul flight of Boardman and 
Polando, a new Napier-powered Fairey 
long range monoplane recently flew 
2,857 miles from Cranwell, England, to 
Abu Sueir, Egypt. The controls were 
left in charge of a “robot pilot” during 
a large part of the flight. The plane, 
which carries 1,440 gal. of gasoline, is 
tentatively scheduled for a 6,000-mile 
flight, non-stop, from Cranwell to Cape 
Town. 

A very different sort of record is 
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Jan. 4-7 New York-Miami Cruise Ama- 
teur Air Pilote Agsociation. 

Jan. 7-9 Fourth Annual Miami All 
American Air Races, Miami, 
Fia. 

April 2-10 National Aircraft Show 

it, Mich. 

June 25 13th Annual R. A. F. Display, 

Hendon. aw 









credited to Dr. John Brock of Kansas 
City, who recently made his 730th con- 
secutive flight, having missed not a 
single day in the air in the last two 
years. 

A distance flight is also being planned 
for Dutch military pilots. A plane hav- 
ing three engines of 450 hp. each, and 
reported capable of 200 m.p.h., has been 
designed by the Pander company of 
Rotterdam to make in 45 hours the 
flight between Amsterdam and Batavia, 
regularly covered by the Royal Dutch 
Airlines in ten days. 


R.100 passes out 


Britain’s last dirigible, the R.100, is 
being sold for scrap. Engines, fabric 
and gas bags are being retained by the 
Air Ministry, which spent about $10,- 
000,000 for the two airship and moor- 
ing masts in Canada, Egypt, and India. 
Launched in December, 1929, the R.100 
made one voyage to Canada and back 
and last January showed a speed of 
814 m.p.h., beating the record of the 
Graf Zeppelin, but otherwise had made 
few flights of public interest. 

The airship stations at Howden, 
Yorkshire, where the R.100 was built, 
and at Cardington, Bedfordshire, late 
home of the R.101, are being considered 
by Dr. Eckener as possible sites for the 
construction of airships for trans- 
Atlantic passenger service. 

Adverse criticism of the excess weight 
and slower speed of the navy airship 
Akron was answered by Rear Admiral 
William A. Moffett, Chief of the Navy 
Bureau of Aeronautics. The Board of 
Inspection and Survey had found the 
airship entirely airworthy, and satis- 
factorily in accord with contract and 
specifications. The ship had been 
violently assailed by Congressman Mc- 
Clintic of Oklahoma, anti-Navy member 
of the Navy Affairs Committee of the 
House. After several trips up and 
down the eastern seaboard the Akron is 
standing by for installation of hangar 
handling equipment, launching and ar- 
resting gear for the airplanes which are 
to be accommodated within its hull. Its 
inauguration as the country’s first fight- 
ing airship, neither the Los Angeles 
nor the Shenandoah having been 
similarly equipped, is expected to be 
marked by a trip to the Pacific Coast 
for fleet maneuvers, and possibly to 
Hawaii, where the mooring mast a 
few miles north of Honolulu is being 
overhauled and made ready. 

Work on the Navy’s dirigible base at 
Sunnyvale, Cal., is going on at top 
speed. A temporary mooring mast 
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is under construction, scheduled to 
be ready for the Akron’s use by the 
middle of February, and piles are 
already being sunk and work begun on 
the foundations of the hangar itself. 

The annual report of the Chief of 
Naval Aeronautics to the Secretary of 
the Navy emphasized the need for 
liberal appropriations, over a period of 
at least three years, to provide for re- 
search in engine development, both for 
high speed flight and for use in rigid 
airships. The German-made Maybach 
engine is the only one at present con- 
sidered suitable for use in large air- 
ships. The report includes the accident 
record of the service for the fiscal year, 
during which naval aviators flew 10,207 
hours for each fatality, a record not 
quite equal to that of 1930 and slightly 
below the Army’s safety record for 
1931. 


Schiff trophy goes to reserve 


Three thousand four hundred and 
forty-one hours without serious ac- 
cident to personnel or equipment is the 
achievement of the naval reserve avia- 
tion unit at Floyd Bennett Field in 
Brooklyn, N. Y. In recognition of that 
record it received the Schiff Memorial 
Trophy for the year. Donated in 
memory of Lieut. Herbert Schiff, the 
trophy until 1929 was awarded an- 
nually to the pilot having flown the 
greatest number of hours without ac- 
cident, but revised rules since that date 
give it to the ‘squadron or unit having 
the best record of freedom from accident 
for the fiscal year. Squadron Seven at 
the Naval Air Station in San Diego, 
and Fighting Plane Squadron Three, at- 
tached to the U. S. S. Langley were 
previous recipients, with records of 
8,159 and 4,958 hours, respectively. 

En route to winter maneuvers in 
Guantanamo Bay, 75 or 100 naval planes 


are scheduled to take part in the Miami 
air meet in January. The airplane 
carrier Wright, with 24 planes, will 
attend as will 45 planes from the aerial 
scouting fleet. Machines from the air 
station at Pensacola will make up the 
rest of the contingent. 


Stinson cuts price 


The Stinson Aircraft Corporation, 
coincident with its report of a gross 
volume of sales greater than ever be- 
fore, announce price reductions which 
make the ten-passenger tri-motor $19,- 
500, the only transport plane of similar 
capacity available for -under twenty 
thousand dollars. The old price was 
$25,900. The Stinson company made 
this reduction as an encouragement to 
air line operations, with the conviction 
of the necessity for lower first costs on 
planes to release money for traffic work 
and to increase the payload factor. At 
the same time, without waiting for the 
show as is customary, the price on the 
standard Junior is cut from $4,995 to 
$4,595. 

Fifteen Hart two-seater observation 
planes have been ordered by the Belgian 
Army from the Hawker Engineering 
Company in England at a cost of about 
$462,000. The price included the Rolls 
Royce Kestrel engines, supercharged to 
develop 486 hp. at 10,000 ft., complete 
armament and equipment. This is the 
third order for fifteen planes which the 
Belgian Army has placed in England in 
the past year, while 30 more Firefly 
single-seaters were manufactured in 
Belgium under license. 

. The growing use of barter to replace 
currency transactions has made itself 
felt in military aviation. Uruguay would 
like to buy planes for use in its army 
flying school, provided they may be 
paid for in hides, wool, meat and other 
Uruguayan products. The Minister of 





A CABIN-IZED GIRO 
The Kellett (165-hp. Continental engine) with removable top. 
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War has sent to the legations of 
various countries describing his needs 
and asking for bids. 

The Heath Aircraft Corporation, long 
familiar to light plane enthusiasts, is 
the beneficiary of a new and unique 
action by the Department of Commerce. 
An approved type certificate has been 
granted on its Model LN to cover both 
factory- made and home - assembled 
planes. Thus, persons who prefer to 
make their own planes can henceforth 
license them. Otherwise, home builders 
would have been unable to operate under 
the laws now in force in most states. 
All parts being factory-made, the plane 
needs only assembly and covering by the 
amateur, 

The first of the air training bases 
which Chinese-American organizations 
have planned to set up in this country is 
to be at Charlotte, N. C. Thirty train- 
ing planes are to be ordered, barracks 
built and eight or nine instructors added 
to the regular air school staff to train 
the first class of 100 Chinese-American 
youths from all parts of the country. 

To eliminate overlapping territories 
and duplication of sales effort, the 
Curtiss-Wright Flying Service is mak- 
ing extensive changes in sales territories 
throughout the U. S. Four Long 
Island airports which have hitherto been 
independent demonstration centers are 
being combined into one sales district, 
which includes, in addition, all New 
York state, eastern Pennsylvania, north- 
ern New Jersey, and part of Connecticut. 


Financial reports 


Financial reports of the Curtiss- 
Wright Corporation for the third 
quarter and first nine months of the 
year show net losses not attributable to 
two manufacturing subsidiaries for 
which separate reports are made. Net 
losses of the Curtiss-Wright Corpora- 
tion for the third quarter of 1931 were 
$676,234 after depreciation, interest and 
other charges, while for the nine 
months ended Sept. 30, losses were 
$2,139,388 after $1,973,811 provision 
for depreciation and amortization. For 
similar periods of the preceding year 
the net losses were $1,807,594 and 
$7,159,255, respectively. 


Both Curtiss Aeroplane & Motor . 


Company and Wright Aeronautical 
Corporation show a net profit after 
charges for the third quarter of the 
current year. Curtiss Aeroplane & 
Motor netted $102,834 as against $107,- 
706 in the third quarter last year, and 
$136,379 in the first nine months of this 
year. The first nine months of 1930 
showed a loss of $91,804. The net profit 
of the Wright Aeronautical Corpora- 
tion after charges for the third quarter 
of the current year was $293,736 as 
against a net loss of $657,944 in the 
same period last year, while a net loss 
of $23,548 for the nine months ending 
Sept. 30, 1931, is to be compared with a 
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FOKKER PURSUIT ” 


The D.XVI fitted with Armstrong Siddely Jaguar, claimed to be capable of 
maximum speed of 191 m.p.h. at 15,000 ft. 


$1,932,189 loss 
quarters of 1930. 

In its report for the fiscal year ended 
November 30 the Douglas Aircraft 
Company shows a net profit of $689,650, 
$2.02 per share on stock outstanding, 
exactly the same as the 1930 figure. 
Sales for 1931 were about $3,824,000, 
only 6 per cent below the total for 1930. 
Foreign sales for the fiscal year estab- 
lished a new record, almost $500,000. 
Five new types of plane were develoyed 
during the year, including the Dolphin 
amphibion and several military models. 

The Kinner Airplane and Motor Cor- 
poration, Ltd., reports for the first nine 
months of 1931 an operating loss, after 
reserves and absorption of develop- 
ment costs, of $92,817. Change in the 
method of handling these costs prevents 
any comparison with last year. The 
Kinner company has just announced a 
new 150-hp. engine to complete its line 
of five-cylinder radial engines, now 
available in 100, 125, 150, and 200-hp. 
models. 

A permanent receiver has been ap- 
pointed for the Paramount Aircraft 
Corporation. All creditors are notified 
to file their claims within 90 days. 


for the first three 


Legal decisions 


The materiai immediately following, to- 
gether with references to legal and legisla- 
tive matters elsewhere in the news pages, is 
based largely upon the Aviation Law Serv- 
ice prepared by the Commerce Clearing 
House, Inc. AVIATION is licensed to make 
use of the service, and is able to give its 
readers the benefits of the work of an 
organization specially trained and equipped 
to insure the complete collection of perti- 
nent material on current legal developments. 


Precedent is rapidly being accumu- 
lated for the decision of cases involving 
aeronautics. The clause “engaging in 
aviation” has once again been vainly 
claimed as relieving an insurance writer 
of liability for the death of the insured, 
in a case of Flanders v. Benefit Associa- 


tion of Railway Employees. A railroad 
employee, while on a visit to the Lam- 
bert-St. Louis airport, had been given 
a ride in an airplane which had crashed 
on landing, causing his death. Tried by 
the court without jury, the judgment 
was rendered in favor of the Benefit As- 
sociation, which had denied its liability, 
but on submission to the St. Louis 
Court of Appeals judgment was reversed 
and recovery on the insurance policy 
allowed the father of the insured. The 
court ruled that “engaged in aviation” 
implies some continuity and means that 
one must take part in some aviation 
operations aside from merely being in a 
plane as passenger. 

Another question under frequent dis- 
cussion is the liability of the airline 
operator in case of the death of a pas- 
senger in a crash of a transport plane. 
In action brought against the Trans- 
continental Air Transport by the widow 
of Duff C. Law in the U. S. District 
Court in the Eastern District of Penn- 
sylvania, previously reported settled out 
of court (August, 1930), the defendant 
was finally conceded to be a common 
carrier, leaving the burden of the proof 
to establish the negligence of the air- 
plane pilot. In landing downwind in- 
stead of upwind as usually prescribed 
by the Department of Commerce, the 
pilot had overshot the Indianapolis land- 
ing field during a snowstorm and 
crashed into a stump, thereby killing 
Mr. Law. The jury returned a verdict 
in favor of the plaintiff, his widow, to 
the amount of $5,000. 

When Lloyd O’Donnell, well-known 
Long Beach operator, appealed the 
decision of a lower court awarding 
$2,000 damages to James W. Smith, 
who was injured in an accident to the 
plane in which he was a short-hop pas- 
senger, the verdict was sustained. Thus 
by decision of three judges of the Cali- 
fornia District Court of Appeal even 
miscellaneous commercial passenger fly- 
ing is a common carrier activity. 
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The case of Eastern Air Transport, 
Inc. v. South Carolina Tax Commission, 
under the decision holding constitutional 
a state statute imposing a tax on gaso- 
line intended to be used by aircraft fly- 
ing in interstate commerce, as reported 
in the November issue of Av1aTIOoNn, has 
been appealed to the United States Su- 
preme Court. 

The first violator of provision of the 
new Mexican aviation law prohibiting 
low flying over inhabited or occupied 
places was fined about $40 for flying low 
over the crowded Mexico City bull- 
fighting arena. The government has 
announced that it will deal even more 
sternly with future violators. 

A law recently enacted by the Ala- 
bama legislature creates a State Avia- 
tion Commission composed of one mem- 
ber, a commissioner appointed by the 
Governor to serve without compensa- 
tion. No aircraft or pilot may operate 
in the state without registering with the 
Commission and obtaining a permit, for 
which a Department of Commerce 
license is a prerequisite. 


Legislation in prospect 


Among the bills and resolutions deal- 
ing with aviation which may be sub- 
mitted to Congress during the current 
session is one by Senator Bratton of 
New Mexico, concerning the regulation 
of commercial interstate air traffic. The 
Bratton bill is an effort to transfer air- 
line jurisdiction from the Department of 
Commerce to the Interstate Commerce 
Commission, partly as a result of the 
refusals of the Department to release 
intimate details of several transport acci- 
dents. Not popular last session, the bill 
is not likely to make much progress this 
winter. 

Legislation to extend the authority of 
the Department of Commerce, to include 
supervision of airports used in interstate 
airline traffic and general zoning powers 
over structures in the neighborhood of 
airports which would be a menace to 
navigation, may be offered by Senator 
Bingham if it becomes necessary. The 
prospective erection near the Washing- 
ton airport of a memorial consisting of 
two high shafts may force the issue. 

Most likely of enactment are bills re- 
lating to the air mail situation. Amend- 
ment to the present air mail act, to 
restrict the authority of the postmaster 
general to suspend competitive bidding 
in awarding contracts is likely to be 
sponsored by Representative Mead of 
New York, new chairman of the Post 
Office Committee. He believes that the 
distribution of postal aid in the develop- 
ment of a sound commercial airline sys- 
tem should be general, rather than con- 
centrated on a few companies. The Ap- 
propriations Committee of the House 
intends to continue its investigation of 
air mail contracts, under the chairman- 
ship of Representative Byrns of Ten- 
nessee, who succeeds Representative 
Wood. Representative Byrns has in the 
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past been known as very favorably in- 
clined toward commercial aviation. 

Legislation which Representative 
Woodruff of Michigan plans to intro- 
duce in Congress would extend the Dyer 
Act to cover airplanes and water car- 
riers. The Dyer Act makes it a criminal 
offense to transport a stolen motor ve- 
hicle in interstate commerce, but accord- 
ing to a decision by the Supreme Court 
(Aviation, April, 1930), an airplane is 
not a motor vehicle within the provisions 
of this act. There is no federal statute 
to cover the theft of airplanes or water 
vessels, and at present a person stealing 
an airplane and taking it to another state 
can be apprehended only by extradition 
process. 

A branch office of the Medical Sec- 
tion of the Aeronautics Branch to serve 
the Middle Western States has been 
opened in Kansas City under the direc- 
tion of Dr. Eldridge Adams, lately as- 
sistant medical director in the Wash- 
ington office. The new office will enable 
the medical examiners in the area, of 
whom there are about 800, to keep in 
touch with the Department’s policies 
with regard to medical requirements and 
examinations. 


Technical developments 


Annual reports from the National Ad- 
visory Committee for Aeronautics, and 
from the British Aeronautical Research 
Committee outline a number of impor- 
tant research activities. During the 
year, the N.A.C.A. completed important 
additions to its research equipment, in- 
cluding the full scale wind tunnel and 
seaplane basin. Emphasis was placed on 
the need of developing aircraft suitable 
in safety characteristics for non-profes- 
sional use, in order to develop the com- 
mercial aircraft industry. Tests were 
made with the autogiro, and with ma- 
chines embodying slots and wing flaps. 

British research was centered around 
problems of aerodynamic interference, 
diesel engines, load factors, and the 
sleeve valve. A large size seaplane 
channel is under development. Work on 
interference due to engine nacelles cov- 
ered much the same ground as the 
studies made by the N.A.C.A. during 
the past two years, and led to much the 
same conclusions. 

The de Havilland company in Eng- 
land is bringing out a new low wing 
monoplane called the Swallow Moth, 
powered with an 80-hp. Gipsy, and said 
to have novel aerodynamic features. 
Also under development is a_ biplane 
resembling the conventional Moth, but 
fitted with a highly staggered wing 
cellule. 

Technical developments in the Air 
Corps include a new five-lens camera, 
covering a very wide angle with its one 
vertical and four oblique lenses. Its 
first service test was in photographing 
3,600 sq.mi. in northwestern Maine in 
two flying days. Operations were at 
20,000 ft. with oxygen, at which altitude 
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HOME OF ITALIAN AIR MINISTRY 


The new building recently completed as headquarters of Italian aeronautics. 

Around the central staircase are statues of the country’s famous airmen. The 

figure surmounting the building resembles the Savoia-Marchetti 855, the type 
used in the trans-Atlantic squadron flight. 


the camera covered an area 20x75 miles. 
Developed by the Materiel Division at 
Wright Field, it is used in connection 
with a rectifier to correct the foreshort- 
ening of the oblique pictures. The prin- 
ciple is essentially similar to that of 
Major Bagley’s tri-lens camera, intro- 
duced about 1918. 

The Army also has been making prog- 
ress with tests of hollow-steel propellor 
blades. The welded Dicks blade, dis- 
played at the Detroit show last April, 
has reached service test, and the pressed 
tubular type is in the experimental stage. 
Research on controllable-pitch propel- 
lers has progressed slowly. The Army 
also reports that service tests favor use 
of oxygen fed to the face through a 
mask, rather than of oxygen fed into 
the mouth through a tube. 

The General Electric Company has 
introduced a new globular 3,000-watt, 
32-volt lamp (7 in. in diameter), for air- 
port floodlights. The round bulb with 
the filament at the center eliminates the 
formation of a line of light due to inter- 
nal reflections, permitting better control 
of the beam and, in some cases, elimina- 
tion of light-absorbing louvres. 

The British War Office announces the 
development of a searchlight throwing a 
criss-cross pattern on the sky, permitting 
more efficient plotting of the course of 
raiding enemy planes. The beam con- 
sists of 300 shafts of light, forming a 
grid of sixteen squares. A light of 
3,000,000,000 beam candlepower is used, 
exceptionally high even for a search- 
light. 


Farman stratosphere plane 


German and French rivalry in ex- 
ploring the stratosphere in heavier-than- 
air planes looms up with the almost 
simultaneous completion of a Junkers 
and a Farman, each specially built for 
this work. The Farman is a high-wing 
monoplane similar to the Farman 190, 
a model corresponding somewhat to the 


Stinson or Bellanca type. It has an air- 
tight cabin fitted with oxygen equip- 
ment, a span of 61 ft., an aspect ratio 
of 4.8. The engine is an inverted Far- 
man developing 430 hp. at ground level, 
fitted with three centrifugal super- 
chargers which may be operated inde- 
pendently or together. They will go 
into action successively at 20,000, 30,000 
and 48,000 ft., the engine power thus 
remaining substantially -constant to 
above that level. A four-bladed control- 
lable-pitch airscrew with a diameter of 
15.1 ft. has been fitted. Speeds antici- 
pated are 129 m.p.h. at ground level: 
179 m.p.h. at 16,404 ft., 245 m.p.h. at 
32,808 ft., and 317 m.p.h. at 62,700 ft. 
A photograph of the Junkers machine 
was published in the news pages of the 
December issue of AVIATION. 

In the meantime the Short Brothers, 
producers of aircraft in England since 
1909, are planning to build the largest 
balloon ever constructed and to pene- 
trate the stratosphere beyond Professor 
Piccard’s record altitude. A hermeti- 
cally-sealed metal globe will accommo- 
date three passengers. 

Reinhold Tiling recently demonstrated 
a 60-in. rocket “space” plane in Ger- 
many. Actuated by liquid explosive, the 
model rose to about 30,000 ft. On reach- 
ing its highest altitude, the wings un- 
folded and the device glided to the 
ground. Further experiments will be 
made before attempting a man-carrying 
model. 

Daily high altitude (17,000 ft.) 
weather observations are now being car- 
ried out by the Massachusetts Institute 
of Technology with a Warner-powered 
Cessna. Observations are recorded with 
a meteorograph, which registers tem- 
perature, barometric pressure and rela- 
tive humidity, and the results are inter- 
preted by Carl G. Rossby, M.LT. pro- 
fessor of meteorology, and his staff. 

Much interest has been aroused by ex- 
perimental flights with a tail-first plane 
built by the Granville Brothers Aircraft 
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Company at Springfield, Mass. This is 
the first recent American study of this 
type, old in principle but made promi- 
nent in recent years by experiments in 
Germany. The Focke-Wulf company is 
now flying its latest tail-first model 
around Europe on a demonstration tour. 

Two new models of the autogiro have 
demonstrated in England. Both have 
the new three-bladed rotor, which is 
freed of inter-blade wires by additional 
stiffening at the hub, and which may be 
folded to permit easier parking. One 
model, in which a cabin has been 
achieved and the rotor support enclosed 
in a stream-line casing, is powered with 
an inverted Gipsy III engine of 120 hp. 
and has a high speed of about 118 m.p.h. 
Improved performance has been ob- 
tained by the fairing of the superstruc- 
ture to provide the cabin. 

Under the leadership of the Glider 
Section of the Rhode Island Aviation 
League, a New England Glider Asso- 
ciation was organized at Providence on 
Dec. 12. Arthur L. Lawrence of Provi- 
dence was elected president. The asso- 
ciation plans a school for gliding in- 
structors, a semi-permanent soaring 
camp, and an annual gliding and soar- 
ing contest. 

In the attempt to get a world endur- 
ance record for gliders, Lt. William J. 
Scott, Wheeler Field, Honolulu, soared 
for 6 hours, 36 min. and 15 sec. over 
the Nuuanu Pali, famous Hawaiian 
cliff; the wind failed, and brought him 
down short of his goal. 


Show, meetings, tours 


About half of the available floor space 
in the hangar-exposition building at the 
Detroit City Airport, again to be the 
scene of the National Aircraft Show 
next April, already has been spoken for. 
Among aircraft manufacturers who have 
so far made application are Pitcairn, 
Waco, Great Lakes, Stimson, Ford, 
Nicholas Beazley, Curtiss-Wright and 
Bellanca. William B. Mayo, chief engi- 
neer of the Ford Motor Company, has 
been named chairman of the show board 
of control, and George S. Wheat, vice- 
president of United Aircraft & Trans- 
port Corporation, vice-chairman. Ray 
Cooper, as usual, will be manager. 

The first annual meeting of the Na- 
tional Association of State Aviation 
Officials was held at St. Louis Dec. 3-5. 
As a result of the election for perma- 
nent officers for the year, Capt. Frank 
M. McKee of Ohio was elected presi- 
dent; Reed Landis of Illinois, executive 
vice-president ; A. H. Stackpole of Penn- 
sylvania, secretary and treasurer. The 
association seeks uniformity in state ad- 
ministration of aeronautics and promo- 
tion of state aid to the industry. The 
44 delegates represented a total of four- 
teen states. 

An important event preceding the 
Miami races is the New York-Miami 
cruise of amateur pilots under the aus- 
pices of the United States Amateur Air 





Pilots Association. Taking off from 
the Aviation Country Club of Long 
Island field at Hicksville on Jan. 4, the 
fleet will go to Washington, Richmond, 
and Pinehurst. On Jan. 6 the cruise 
will visit Columbia and Savannah, 
spending the night at St. Simon’s Island, 
where the participants will be enter- 
tained by Howard E. Coffin. Miami will 
be reached on Jan. 7 by way of Daytona. 

Following the races, the Annual 
Florida State Air Tour will be held, 
leaving Miami Jan. 11, returning on 
Jan. 21. 

The 1932 King’s Cup Race around 
Great Britain will not exclude so-called 
professional pilots, as was the case with 
the 1931 event. The restriction to ama- 
teurs and the definition of that term 
aroused an intense controversy, espe- 
cially as Royal Air Force pilots were 
able to qualify as amateurs, giving them 
an obvious advantage. Making the event 
an “open” one is accompanied also by 
lifting of all restrictions against owner- 
ship of type of aircraft which may be 
entered, the only stipulation being that 
the entry must satisfy judges that planes 
will cover the course at a speed of at 
least 110 m.p.h. 


Transport changes 


A number of route changes and addi- 
tions were made by the transport com- 
panies in recent weeks. Pan American 
on Dec. 5 began operating between 
Havana and Central America by way of 
Merida, Yucatan, instead of Cozumel. 
Late in November it put into service the 
new Sikorsky S-40, named the Ameri- 
can Clipper. The sister plane, denomi- 
nated the Carribbean Clipper, was to go 
into service about the middle of Decem- 
ber, and a third S-40 was ordered. 

During the first nine months of this 
year Pan American carried 31,202 pas- 
sengers and 1,338,931 Ib. of air mail and 
express; its 102 transports were flown 
9,300,728 passenger miles. Mexican 
Aviation Company, division of Pan 
American, is affected by a recent an- 
nouncement that the hitherto non-opera- 
tive Mexican rule providing that all 
transport planes in that country be 
manned by Mexican pilots would go into 
effect Jan. 1. Mexicans have been em- 
ployed as co-pilots for some time. 

Another addition is the inauguration 
by Eastern Air Transport of service be- 
tween Atlanta and Savannah by way of 
Augusta, Ga., and between Atlanta and 
Charleston, also by way of Augusta. 
Thus are linked the east and west divi- 
sions operated by E.A.T., and Augusta 
is connected-to each of them. 

American Airways began operating 
Nov. 25, an additional round-trip daily 
between Cincinnati and Chicago by way 
of Indianapolis, and between Louisville 
and Cleveland by way of Cincinnati, 
Dayton, Columbus and Akron, making 
three round trips daily on all these 
runs. Century Airlines has introduced 
a new non-stop service between Detroit 
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and Chicago. This service is operated 
four times a day in addition to the regu- 
lar four schedules which call for stops 
at South Bend, Indiana. 


Century extends 


Century Pacific has extended its serv- 
ice from Los Angeles to Yuma and 
Phoenix, Ariz., and on Dec. 1 began 
operating between Phoenix and Tucson, 
paralleling American Airways’ trans- 
continental route. American Airways 
retaliated by inaugurating a three-times- 
daily shuttle service between Phoenix 
and Tucson, and plans to protest Cen- 
tury’s operation before the Arizona Rail- 
road Commission. Southwestern Cen- 
tury is reported under organization in 
Dallas, to connect with the other two 
Century lines and push through a trans- 
continental service. 

At the close of its first full month’s 
operations of the San Francisco-Los 
Angeles high speed service with Lock- 
heed Orions, Varney reduced the fare 
from $25 to $18.95, the same rate 
charged by other lines, and slightly be- 
low the railroad fare. Obtaining a con- 
cession from the Mexican government, 
Varney has opened an eight-trips-daily 
service between San Diego and Agua 
Caliente, with two trips each day to 
Ensenada. 

Wedell-Williams Air Service has dis- 
continued daily operations between New 
Orleans and Dallas. 

Operation of Curtiss-Wright’s daily 
air ferry service linking three airports 
in the New York Metropolitan area has 
been discontinued for the winter, but 
reduced operations will be continued 
on week-ends. During the three months 
of operation, starting in September, the 
ferry carried 3,805 passengers, mostly 
sightseers, on an hourly schedule. 

Though transport lines showed a de- 
crease in patronage during the first six 
months of this year as compared with 
1930, the figures for the first nine 
months are distinctly encouraging. They 
show, according to the reports submit- 
ted to the Aeronautical Chamber of 
Commerce, an increase of 6.5 per cent 
over the corresponding period for last 
year. A new monthly record was estab- 
lished in September, when 62,419 indi- 
viduals were carried. 


Express up, rates down 


The same report shows that during 
July, August and September express 
shipments amounted to 296,105 Ib. In 
the same period last year express totaled 
only 81,022 Ib. Century Air Lines has 
introduced an express service, including 
pick-up and delivery. 

The Railway Express Agency has an- 
nounced radically reduced fares for ex- 
press service over the six lines with 
which it has contracts—United Airlines, 
American Airways, Western Air Ex- 
press, Northwest Airways, National 
Parks Airways, and Pennsylvania Air- 
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lines. A 10-lb. package sent between 
New York and San Francisco, for in- 
stance, now costs $13.60 instead of $26. 
Tariffs between some cities are reduced 
to about 20 per cent of the former rate. 

K.L.M., the Dutch Air Transport 
concern, carried 20 per cent more mail 
(about 480 Ib. each trip) on its Amster- 
dam-Dutch East Indies service during 
October, the first month of operations 
on a weekly basis, than under the pre- 
vious monthly schedule. 

All but executive offices of Transcon- 
tinental & Western Air have been moved 
to the company’s new base at the Kan- 
sas City (Mo.) Municipal Airport. 
Transamerican Air Lines Corporation 
moved into its new $75,000 sales service 
base at Chicago Municipal Airport on 
Nov. 16. a 

H. G. Watkins, leader of the British 
Arctic Air expedition to Greenland to 
study meteorological conditions on the 
Greenland ice cap, reports that sched- 
uled operations over the sub-Arctic route 
will be impracticable until multi-engined 
planes of high speed and capable of 
clearing the blizzard strata over Green- 
land have beet provided. 

Seventy-three tons of gold, valued at 
$50,000,000, were shipped to Paris from 
the Netherlands by air during October. 
Bullion shipments have been bringing 
the European airlines a good income 
for many years. 


Mail payments 


During the July-October period (one- 
third) of the present fiscal year of the 
Post Office Department, a total of 
$7,471,033.38 has been paid the mail 
operators. This represents about 38 
per cent of the total appropriation of 
$20,000,000 for the year. Payments 
have been averaging aboui $1,867,800 
per month, as compared with a monthly 
average of $1,413,800 for all last year 
and an average of $1,560,000 available 
for each of the next eight months if the 
creation of a deficiency is to be avoided. 
At the close of the fiscal year last June 
there was a surplus of approximately 
$1,000,000 from the appropriation of 
$18,000,000. 

Imperial Airways mail volume con- 
tinued to grow in the third quarter. 
The company carried 34,061 lb. during 
July, August and September, as com- 
pared with 26,248 in the same period a 
year ago and 27,996 in the second quar- 
ter of 1931. The Indian government 
contract with Imperial Airways for 
carrying mail between Karachi and 
Delhi expires. December 31, but the 
service is to be continued, at least tem- 
porarily by light planes of the Delhi 
Flying Club. The Air Ministry is pro- 
jecting a number of large flying boats 
capable of being operated on trans- 
Atlantic services. 

To the 17,500 miles of Federal air- 
way in operation on July 1, there are 
being added 1,123 miles. The New 
Orleans-Atlanta Airway is to go into 





Genealogy of AVIATION 


VIATION was founded by 
Lester D. Gardner, the first 
issue appearing Aug. 1, 1916, 
as Aviation and Aeronautical 
Engineering. In 1920 the Air- 
craft Journal was absorbed and 
the title became Aviation and 
Aircraft Journal, to be sim- 
plified into AvIaTIon in Janu- 
ary, 1922. The chief editors 
have been Ladislas d’Orcy, W. 
Lawrance Le Page, Earl D. 
Osborn, R. Sidney Bowen, Jr., 
and Edward P. Warner. 

The present staff consists of 
Edward P. Warner, editor; 
Leslie E. Neville, managing 
editor ; Charles F. McReynolds, 
Pacific Coast editor; Charles 
H. Gale and S. Paul Johnston, 
assistant editors, and David J. 
Leisk, art director. 











operation early in January, the lights 
having been put in use December 18. 
Surveys are being made on the Nash- 
ville-Dallas route and construction has 
started on a $70,000 communication and 
radio beacon installation at Spokane. 

With the federal government plan- 
ning to limit its airways to 25,000 miles, 
the need of State-operated airways to 
supplement the federal system is being 
emphasized. At the present time Penn- 
sylvania is the only State which has 
installed a lighted airway, its system 
comprising 26 beacons on 370 miles. 
Idaho has been active, but only to the 
extent of providing a network of un- 
lighted auxiliary fields. 

A new type of air navigation map is 
being developed by the Hydrographic 
office of the Navy Department. This is 
for dirigible operation and corresponds 
to the mariners’ charts used at sea, 
showing instead of soundings the eleva- 
tions of the terrain and other important 
information such as lights, fields, rail- 
road lines, and important roads. As a 
phase of the long-existing rivalry be- 
tween the Hydrographic office and the 
Coast and Geodetic Survey, the Navy 
has been unwilling to resigning all air- 
mapping activities into the sole juris- 
diction of the Department of Commerce. 

The Hydrographic office is working 
also on a topographical strip map cover- 
ing the north coast of South America 
from Trinidad to Panama. This map 
of the 1,300-mile airway will be com- 
pleted by June 1. 


Airport expanded 


Relocation of a road adjacent to Cen- 
tral Airport, Camden, N. J., will per- 
mit the addition of 28 acres to its effec- 
tive landing area. Runways are to be 
lengthened 1,000 ft. to 2,500 ft. and 
widened to 150. During the summer 
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the concrete runways at Ford Airport, 
Dearborn, were lengthened by 1,500 ft. 
Buffalo’s seaplane base has been com- 
pleted and will be operated with limited 
facilities until ice forms. In the spring 
full operations will be inaugurated. The 
concrete ramp is 75 ft. wide, and 140 ft. 
long. There is a concrete apron 200 ft. 
wide and 342 ft. long. The Air Corps 
contemplates spending $3,500,000 for an 
advanced flying school unit for Ran- 
dolph Field or $4,000,000 for rebuilding 
Kelly Field, now serving as the advance 
school. Century Air Lines has moved 
into its new 220x160 ft. hangar and 
operations headquarters at the Chicago 
Municipal Airport. The building pro- 
vides 50,000 sq.ft. of unobstructed floor 
space; the doors are of the cantilever 
type, opening inward, the main fire pro- 
tection system is the deluge sprinkler 
operating from roof and floor vents. All 
overhaul and engine repair work is done 
on the mezzanine floor at the rear. 

The first A-T-A airport ratings have 
been assigned to the Lambert-Stt Louis 
Municipal Airport and Wayne County 
Airport at Detroit. Both of these fields 
previously held the A-1-A rating. 

According to the latest tabulation of 
airports and landing fields by the De- 
partment of Commerce there now are 
1,308 commercial and municipal airports 
in this country. California, as usual, 
leads with the largest number, having 
169, while New York has the greatest 
capital investment in airports—$17,- 
603,000. 


Personnel changes 


James M. Eaton has resigned as gen- 
eral traffic manager of Pan American 
Airways to become president of Luding- 
ton Airlines, effective Dec. 15. 

Richard S. Paulett, former assistant 
chief of the Enforcement Section of the 
Aeronautics Branch, has been appointed 
chief, succeeding Elmer McD. Kintz, 
who has resigned to practice law. 

Zeno W. Wicks, former Lieut. Comdr. 
U. S. Navy and erection superintendent 
at the Goodyear-Zeppelin airdock dur- 
ing the construction of the Akron, has 
been made assistant chief engineer of 
the Goodyear - Zeppelin Corporation. 
W. H. Collins has been placed in charge 
of production and ship erection. 

A. W. McCann, formerly comptroller 
of the Wright Aeronautical Corporation, 
assistant treasurer of the Curtiss- 
Wright Corporation, and treasurer of the 
Curtiss-Wright Export Corporation, has 
been named secretary and treasurer of 
Thompson Aeronautical Corporation. 
John L. Ruden, operations manager of 
T.A.C. since early in 1928, has been 
placed in charge of the company’s sales 
and service organization. P. A. Wright, 
sales manager for T.A.C., has been 
named assistant to the president. Ralph 
R. DeVore, former air transport man- 
ager, has been made chief pilot. Louis 
M. Rawlins has been appointed manager 
of Logan Field, Baltimore. 
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Aircraft Production from Jan. 1 to 
Sept. 30, 1931 
{Based on Department of Commerce Licenses, 


Scheduled Air Transport Operations 
Reported to the Department of Commerce 





Indentification marks issued for Unlicensed Air- July August September . October 
craft, and Reports.) Passengers carried...............0eceseeeeeeeeees 62,433 64,937 59,799 47,665 
Express carried (pounds).................+++eeees 80,146 144,324 88,061 66,672 
1,130 Miles A cccecn bk saeiegieaehtain areca: owes 4,139,354 4,450,406 4,213,955 4,183,793 
8221 Passenger-miles flown...............0-.seeeeeeees 13,484,110 14,138,731 12,983,713 10,587,389 
aes Figures do not include traffic on American-operated foreign lines. 
i 
2 
oo AIR MAIL AND TRANSPORT mileage actually flown exceeded by 92 
32 (Page 158) and 90 per cent the figures for the same 
: . eriod of 1930, due in 
= A sUMMARy of contract air mail opera- ae +n oe ae degree to 
4 3 enn tee Gn Ged een at. ee additions and extensions to existing 
Seven to ten place.............. 40 : ; q routes, while the amount paid to con- 
Over ten place................. 47 shows, in direct contrast to the de- 
Conroe, goapabtons, conginans creases and descending curves typical ‘T2°tors was more than 50 per cent 
and unspecified................. 298 . , 8 yP above the previous year’s total. The 
: of the period, increases of from 14 to / 
Biplanes..........0..0.00eeee eee ee 399 90 : Sih oe pr greatest distance was flown between 
Open nate iniiytene bret eae sees gg a oe: ge Chicago and San Francisco on route 18. 
Two place * So Rahe eiant tas 141 Route 34, between New York and Los 
aad 2. ey Aircraft Production from Jan. 1 to Angeles, had a slight advantage over 
Cabin landplanes, four to seven place 28 Sept. 30, 1931 the New York-Miami route for second 
Amphibions and seaplanes......... 9 1931 1930 lace 
pee Oe ne. RE | ne ae 52 : : 1.411 1.671 P ? : 
| A indies pe aalenea 2 famnee «eel $5,748°080 $9,201°270 The effectiveness of the Watres act 
Total commercial............... 1,583 Military units............. 615 479 sare Teducing the variation = Comper 
Military airplane deliveries.......... 637. ‘~Military value............ $9,517,776 $6,861,475 sation among the various operators 1S 
Airplanes exported*................ a ee 2,026 2,159 still evident. The spread in average 
ON AE are Gee oF 232, Total value............... $15,265,856 $16,062,745 


1Two multi-engined planes. 257 multi-engined 

planes. ‘Seven multi-engined planes. *Does not 

include planes exported in 1931 which were manu- 
factured prior to Jan. |, 1931. 
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Contract Air Mail Carried, by Routes, Third Quarter of 1931 
Per cent of Total weight of mail Average 
schedul dispatched _. compensation per 
Actually mileage (pounds) Amount paid mile flown 
Scheduled flown flown 1931 1930 to contractor 1931 1930* 
1. 71,800 62,428 87.0 36,233 35,250 $40,030.79 $0.64 $1.24 
Y 21,01 14,671 69.8 a |) eaguatams 9,022.66 -62 wee 
2. 133,428 131,399 98.5 16,785 6,200 76,911.67 59 56 
3. 509,978 507,671 99.6 142,31 115,459 334,274.30 66 91 
ri 257,592 257,351 99.8 138,707 224,528 225,945.15 83 1.71 
5. 322,736 322,619 99.9 88,735 94,759 250,067.02 77 92 
8. 449,696 449,165 99.8 114,653 77,724 261,466.76 58 88 
9, 412,210 410,272 99.5 72,965 62,992 251,900.42 61 66 
iI. 164,080 149,149 91.0 29,123 15,530 59°659.60 40 :90 
12. 119,456 118,547 99.2 36,074 25,778 67,197.51 57 57 
17. 569,229 541,292 95.1 446,381 460,575 405,033.99 75 1.09 
18. 1,129,872 1,128,410 99.8 439,565 497,658 1,005, 146.31 . 89 1.40 
19. 933,046 913,326 97.8 231,126 528 291.78 58 1.26 
20. 410,795 392,033 95.3 66,424 17,515 234,416.00 60 36 
a. »272 61,153 99.8 8,976 9,861 34,959. 23 57 49 
22. 103,530 103,446 99.9 21,987 22,608 62,256.79 61 68 
23. 792 89,439 99.6 25,217 782 54,524.13 61 58 
24. 101,272 99,852 98.5 19, 23,890 61,132.44 61 34 
26. G 187,312 186,863 99.8 18,034 18,481 102,608.61 55 46 
27. 353,930 349,713 98.8 48,628 52,760 174,931.54 50 48 
29. 9,800 59,624 99.7 12,946 13,94 33,389.44 56 23 
30, ta (part) 341,256 336, 156 98.5 82,989 34,200 217,774.77 65 20 
30. Kansas City-Denver (part).................. cece eeees 100,09 99,5 99.6 SY 8 wisaoeet 39,820.80 40 
33. Atlanta-Los ERE ee ee 49,358 545,929 99.3 SO 472,015, 86 86 
33. Albuquerque-El Paso (part) ’.................eeeeeeees 26,718 26,718 100.0 a. éwmsiewmées 21,109. 47 79 
_ S ERS neem rere 997,709 969,930 97.2 | ee ee 585, 185.13 .60 aS 
eens 8,476,975 8,326,698 98.2 2,380,263 2,093,748  $5,614,072.17 $0.67 $0.88 


Ris oo 0.5 00 05:08 86666 v6 cocci gscccecvveweeees 


*Rate for whole year. 1 Inaugurated A’ Soeentiones Sept. 30. * Extended to Memphis July 20. * Extended to albuquerque and Amarillo A: 1. 4 Includes 
onthe x Piudephia and Washington from July through September. ‘Includes service from New York to Albany Sectaning Aug. |. 


6 Includes service Fort Worth Site Aan 1. 7 Service inaugurated August |. 


service to Atlantic City from reg | phon h 


compensation during 1930 of $1.51, 
reduced to 72 cents for the first six 
months of this year, in the third quarter 
dropped to 49 cents. The highest aver- 
age compensation per mile flown dur- 
ing the third quarter of 1931 went to 
the Chicago-San Francisco route at 
89 cents, while the new Kansas City- 
Denver extension of route 30 received 
only 40 cents per mile, as did route 11, 
between Washington and Cleveland, the 
only instances of compensation of less 
than half a dollar a mile. The average 
compensation per mile flown on all 
routes rose during the third quarter to 
67 cents, as compared with 57 cents 
during the first six months of this year. 


FOREIGN TRADE 
(Page 168 


Exports of airplanes, engines, and 
parts during the third quarter of 1931 
show an increase of barely 4 per cent 
over the totals for the preceding three 
months of this year. Comparison with 
the third quarter of 1930, however, 
shows a decrease of about 29 per cent 
in total exports. Though the number 
of aircraft sold abroad during the third 
quarter this year is a third less than 
in the same period of 1930, the value 
of these exports has dropped only a 
fifth since that time. Exports of en- 
gines and parts are 29 and 39 per cent 
less valuable than they were in the third 
quarter of last year. 

Stable though total aeronautical ex- 
ports have been this year, the important 
countries of destination have varied 
considerably. First on the list of buy- 
ers in the quarter just passed is China, 
fourth among the second quarter pur- 
chasers, which bought almost six times 
as much as the United Kingdom, 
second largest and steadiest customer 
of American aeronautical manufactur- 
ers. Netherlands, whose purchases in 


the second quarter were negligible, 
ordered engines and accessories of suf- 
ficient value to place it third on the 
current list, to be followed by Argen- 
tina, the largest single buyer of airplane 
engines. Mexico, the most important 


Aeronautical Exports for 





Total 
dollars 
Europe 
Rs Sea aed. gig a ceive cid ned Sn eaein 13 
CS SR er ee 1,102 
ii als Miicais preted dua. 6)0 caVGlades 6 ecdven'o's 50,481 
France... 3,098 
tl ios ic cia. B96 aw aleve 5 ae aioe 1,825 
ES RR er een 50, 137 
I iN Sine 5 in PONG S00 6in i X66 rene 88,758 
icin 0 val disco a:00 3ns 6 de ok os 800 
Poland ‘ SEC eee 144 
Soviet — in nee | GREAT te 41,062 
Spain.. = Iiittok aeae 22,900 
Sweden. . SEN SE ag 9,214 
Switzerland. . SEE i 2,146 
United Kingdom... * Pe SR . 106,574 
North America 
Canada and Newfoundland.............. 59,431 
Central America 
RIS ile parnaye © 64,00. 50 aww ac Pas 1,551 
IN, onal G ate BE Wiech: & cons, 0:04 oles 159 
Rate o an Si605 dun 69S 4a so Si cw os 7,500 
NG thine 5 Spa T% Bac BS HSS dewelse oseen 44,120 
eho t Cua: Gide ng 65 0,iaealedse ab a 45,962 
Ee ae a ee ee 32 
Geena and Tobago. . Sitin cian with a 7,988 
BOE Ce ere ae 8,458 
South America 
ES Sah hein ws fares 0a'< 5:0 w cis wel 77,588 
Bolivia See ceeeaes bee eect ie ew eons 49 
ESE PA eet 27,322 
iin ton Fetes Dahogsd <eace «sss 1,409 
Nd pciicte is bGd oad disse Waled ed ative 43,390 
See uae akake oda wena vee 118 
Ee a Fee epee aeee oar 26,261 
Asia 
EM icin ont s0sdesaesce spect 1,650 
Ie RS See Pee REE Pe 605,622 
Java and Madura 19,703 
Other Dutch East Indies 250 
ail 
EG Reh tb cibeabnd ae a hret wis aw CS 0.cievd oe oe . 
INGA Sule etd aba Statins cassvecasan 81 
Oceania 
y eae mag WONG 603.66 koe Fads sw cdees 1,022 
Ledee Sb bow Sid bNes4 wos cesetees 668 
Africa 
Union of South Africa. ..............e00- 6,708 
Total..... Stesedgne 60Us daccanewsuitn 1,406,303 


purchaser in the second quarter, now 
comes much further down the scale, 
while Soviet Russia, one-time chief 
customer, has been developing its own 
plane and engine industries and bought 
only accessories in small amount. 


the Third Quarter of 1931 
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Side Slips 


By ROBERT 


-JAVING in mind the present finan- 
cial status of the airplane and engine 
manufacturers and also the recently pro- 
posed reductions in the budget for Army 
and Navy aircraft procurement, we can 
easily imagine the following conversa- 
tion when— 


Three Aircraft Manufacturers 
Talk It Over in 1938 


Scene: They meet on a street in front 
of a lunch wagon. 

Donald—Hello, Tom, and Hello, 
Fred! Haven’t seen you fellows for a 
long time. Let’s go in for lunch,— 
each fellow paying for himself, of course. 

Tom—Hello! Good idea on the 
lunch. Let’s go in. You'll have to ex- 
cuse the condition of my hands, though. 
I was doing some painting this morning 
and thought I’d go out to get a sandwich 
while the paint dried. Can’t stay long 
either, as I’ve got to weld up a couple 
of fittings after lunch. 

Fred—Tom, I'll have to come over to 
your place soon to find out how to do 
that doping and painting. I wanted to 
fire my doper and painter last week, 
but he wouldn’t tell me how to do the 
work, so I couldn’t get rid of him. 

Tom—I'll be glad to show you if 
you'll teach me how to make up ends 
for control cables. I’m having a lot 
of trouble with them. 

Fred—Righto! It’s a trade. 

Donald—I’m surprised you’re still in 
business, Fred. I heard the sheriff sold 
you out last week. 

Fred—No, there was a sheriff’s sale 
for my company, all right, but nobody 
bid on it, so I got it back. I actually 
made money on the deal. When the 
sheriff started asking for bids, I walked 
out. He caught up with me a couple of 
blocks away from the court-house and 
gave me two dollars to take the com- 
pany back again. 

Donald—Good work. That ought to 
help cut down your deficit for this year. 

Tom—Speaking of deficits, I’ve heard 
that there is a special ruling now that 
investing in aeronautical stocks can be 
listed as charity in income tax reports. 
Have you fellows heard about that? 

Fred—Don’t know anything about it. 
I haven’t made out an income tax return 
for five years. 

Donald—No, I hadn’t heard that re- 
port. I'll look it up, though. If it’s true, 
it will be the first encouraging thing 
I'll be able to put in the annual financial 
report. 

Fred—Did you fellows put in bids 
on that last Army directive for a new 
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left upper outer wing panel and an 
engine mount? I didn’t hear how it 
came out. 

Tom—Oh, yes, we put in bids, but 
the Fly-By-Night Company underbid us 
and got the job. We bid $122.30, and 
Donald bid $122.12, and Fly-By-Night 
bid $94.56. 

Fred—tThey can’t make any money at 
that price—they’ll go bankrupt. 

Tom—Of course they will. They 
don’t have any idea of what it’s going 
to cost them to build. But what if they 
do go broke? There'll be another out- 
fit to take their place before the next 
bid is due. 

Fred—How are things moving in 
your factory, Donald? 

Donald—Not badly. I delivered two 
rudders last month and have two more 
rudders and an aileron in the assembly 
line. 

Tom—I was making out pretty well 
in my factory for a while. I was turn- 
out out a stabilizer a month on a pro- 
duction order of five, but I broke the 
screw driver and my schedule has been 
out of line ever since. 

Fred—About the same thing hap- 
pened to me too. I was going to bid on 
that Navy proposal for two pilot’s seats, 
but on looking over the drawings saw 
that some riveting was required. I 
couldn’t find my hammer anywhere so 
had to give up the idea of bidding. 

Donald—Say, they tell me_ that 
Dick is making out wonderfully, that 
he is a millionaire several times, and is 
getting richer by the minute. 

Fred—Yes, I’ve heard his plant is 
turning out two ships a day and at good 
prices too. 

Tom—Yes, that’s so. He wrote me 
that he had turned out three new de- 
signs, very good ships and outstanding 
in performance. Said in his letter that 
the government paid him his develop- 
ment costs right away and rewarded him 
by substantial production contracts. 

Donald—That’s great. He certainly 
was wise to sell out his plant here and 
move to France; wasn’t he? 

Fred—Yes, he’s a bright chap. 
glad to hear he’s making out so well. 

Tom—Well, I’ve got to get back to 
my welding job, fellows. See you again. 

Donald—So have I got to get along. 
Say—I was just thinking, though, that 
there’s at least one good thing that has 
come out of the present conditions. 

Fred—What’s that? 

Donald—You remember that about a 
year ago AVIATION got down in size to 
a two page pamphlet? 

Tom—Yes. 
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Donald—Well, the last issue was only 
one page, and they had to stop printing 
the “Side Slips” column. 

Tom and Fred—Yes, that is some- 
thing, but I thought they’d stopped print- 
ing that column years ago. 


Had a pleasant talk with Mr. W. S. D. 
in Washington recently; he is being an 
expert on aircraft performance. He 
claims that the most remarkable perform- 
ances are generaliy put out by the manu- 
facturers rather than their products. 
He told of one manufacturer who had 
to deliver airplanes in South America, 
it being necessary to fly them across the 
Andes Mountains in the process of de- 
livering them. Just before they started 
out it was discovered that their ceiling 
would probably be lower than the lowest 
part of range they had to cross, so the 
pilot of each plane was instructed to 
land near the top of the mountains and 
taxi across. He also mentioned the case 
of another constructor who was proud 
that his new airplane had exceeded all 
of his performance predictions, including 
stalling speed. 


We have long realized that one of 
the shortcomings of aviation in general 
was that we didn’t have enough clubs 
and fraternal organizations to join. 
However, being busy with this and that 
we didn’t do much about the problem, 
and are glad to say now that Mr. 
D.L.H. of New Britain, Conn., has 
helped us out by suggesting another 
club to organize. Readers will now con- 
sider the club formally organized, and 
anyone wishing to join can do so by 
mailing us the $10 initiation fee, and 
saying nothing more about it. Mr. 
D.L.H.’s letter follows: 

“I believe that there are a number 
of mythical clubs extant among the fly- 
ing fraternities, i.e, The Caterpillar 
Club comprised of those who have saved 
their lives by bailing out, the Bonehead 
Club comprised of preoccupied indi- 
viduals who have neglected to put down 
the wheels of an amphibion prior to 
landing on terra firma, et al. 

“Even in this day of clubs, fraterni- 
ties, associations and other manifesta- 
tions of the joining spirit, I think there 
is perhaps room for still one more. So 
far as I know, no one is as yet eligible 
to belong. However, if someone were 
to become eligible it would seem a pity 
indeed if the club were not organized 
and ready to receive him. The or- 
ganization to which I refer might be 
known as the “Ostrich Club” to which 
only those who have attempted to take 
off in a folding wing plane with the 
wings folded. Of course there might 
not be a need for such a club for some 
time to come, but it will be needed 
sooner than one would expect, what with 
the slipping of important details from 
the mind in these days of hustle and 
bustle.” 
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All-steel 
amphibion 
LTHOUGH 
stainless steel] 
has been used exten- 
sively for certain air- 
plane parts, and in 
one case, for a com- 
plete wing structure, 
the first use of this 
material in this coun- 
try for an entire air- 
plane, is in the BB-1 
amphibion, built by 
the Edward G. 
Budd Manufacturing 
Company, of Philadelphia, from designs 
developed by the American Aeronau- 
tical Corporation of Port Washington, 
New York. In general appearance the 
machine is similar to the model S-31 
Savoia-Marchetti, although the power 
has been increased, and accommodation 
provided for one additional passenger. 

In the electric welding of stainless 
steel, as is often the case in connection 
with other alloys, the strength and the 
corrosion resistance of the joints are 
dependent upon the length of time re- 
quired to make the weld. As a gen- 
eral rule, the shorter the time required 
to fuse the metal, the more satisfactory 
is the weld. The apparatus developed 
by the Budd Company uses a very high 
current at low voltage for a relatively 
short time interval. The actual heating 
and fusing takes place in a highly local- 
ized area, and the overall strength of 
the metal and its resistance to corrosion, 
are but slightly affected. The equip- 
ment required is portable, self-contained, 
and may be operated safely by ordinary 
shop labor. 

In developing the design for the 
BB-1, the number of individual rolled 
sections required were standaftdized and 
cut down to a minimum. Only four 
basic shapes are used in the 
design. For example, the 
deep U section used for the 
flanges of the spars is also 
employed for stiffeners for 
the hull plating. A smaller 
U section from which the 
ribs are made, also finds use 
as stringers in the hull bot- 
tom. The wing spars are 


The general purpose 
Bristol biplane 
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The all-steel amphibion built by the Edward G. Budd Manufacturing 
Company from American Aeronautical Corporation designs 


of the open lattice type, with all con- 
nections spot welded to small flat gusset 
plates. Ribs are of the Warren truss 
pattern, having both cap and web mem- 
bers of the smaller U section. Drag 
bracing is of the same design as the 
wing spars. Toward the tips, the drag 
members are cantiievered outward from 
the rear spar to carry the aileron hinges. 
The hull is of monocoque construc- 
tion, with flat side plating from gun- 
wale to chine, and with the V bottom 
formed of flat plates. Side, deck, and 
bottom plates were made up with stiff- 
eners separately, and the assembly made 
by welding the several units together 
along the keel, chine, and gunwale. The 
hull was made watertight by running 
solder into the seams after welding. 
One of the most interesting features 
of the experimental machine is in the 
use of stainless steel wire screen to re- 
place fabric on the wing and tail sur- 
faces. For the trial flights the entire 
machine was fabric covered, but work 
is now progressing on the replacement 
of the fabric with screen. A _ special 
dope is used to fill the openings of the 
screen and make the surface air and 
water tight. The appearance of the 
covering is unusual, for the surface is 


AVIATION 
January, 1932 


MEN T 


practically transpa- 
rent, leaving the en- 
tire interior struc- 
ture visible for in- 
spection. The weight 
of this type of cover- 
ing is said to be 
about the same as 
that of standard 
doped fabric. 

The design in gen- 
eral is a four-place 
open cockpit, biplane 
amphibion, powered 
with a 210-hp. Kin- 
ner engine, arranged 
as a tractor in a 
nacelle hung below 
the center section of the upper wing. 
The general specifications as given 
by the manufacturer are: span, 34 
ft. 14 in.; length, overall, 25 ft. 84 
in.; height overall, 10 ft. 3 in.; wing 
area (including ailerons) 292 sq.ft.; 
weight empty, 1,749 lb.; gross weight, 
3,300 lb.; wing loading, 9.1 lb. per sq. 
ft.; power loading, 12.7 lb. per hp. 


The R.A.F. 
Bristol 118 


HE British Air Ministry has re- 

cently released specifications on a 
general purpose military airplane de- 
signed and built by the Bristol Airplane 
Company, Ltd. This type is particu- 
larly well adapted for use by the Royal 
Air Force whose planes, distributed 
throughout the British Empire, are 
called upon to perform a variety of 
missions. The machine is designed for 
a crew of two, a pilot and a gunner- 
observer, and is adaptable for photo- 
graphic or bombing purposes, or may 
also be fitted with complete radio equip- 
ment for general army cooperation. It 
may be used as an ambulance airplane 
with space available for two stretchers. 
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The machine is a two-seater single- 
engined staggered biplane, whose struc- 
ture is entirely of steel. ‘It is of par- 
ticular interest in that a combination of 
tubular and built-up members is used 
both in fuselage and wing construction. 
The fore part of the fuselage including 
the gunner’s cockpit is built of round 
steel tubing. Aft of the gunner’s cock- 
pit, to a point just under the front spar 
of the stabilizer, all structural members 
are built up of high tensile steel sections 
riveted to steel joint plates. The stern 
wedge, that is, the entire rear section 
of the fuselage aft of the front stabilizer 
spar, is of similar construction, but is 
easily detachable as a unit from the 
fuselage proper, by the removal of 
four bolts. 

The wing spars are of fabricated steel 
strip, with steel tubing used for drag 
bracing. Ribs are also of steel, of a U 
section, and the entire structure is fabric 
covered. The interplane bracing is of 
a modified Warren truss type, notable 
for the use of a compression strut of 
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The N.B-8 Trainer 


relatively large size, running upward 
‘and inward from the front spar strut 
point of the lower wing to the rear spar 
center section connection of the upper 
wing. This member apparently acts 
both in tension and compression, and 
eliminates the use of all exposed wires 
in the cellule. 

The power plant is a nine-cylinder 
air-cooled supercharged Jupiter engine, 
developing between 525 and 575 hp. at 
altitudes from 11,000 to 13,000 ft. 


Nicholas-Beazley 
training plane 


NE of the requirements of recent 

light airplane competitions in 
Europe has been that the wings of all 
competing airplanes be capable of fold- 
ing back to permit the storage of the 
machine in ordinary automobile garage 
space. Although this idea has never 
had wide acceptance in America, the 
folding wing is one of the features in- 
corporated in the new NB-8 Trainer, 
built by the Nicholas-Beazley Airplane 
Company, Inc., of Marshall, Mo. The 


parasol-type monoplane wing is strut- 
braced in such a fashion that both tip 
sections can be folded backward about 





a hinge located at the rear spar at the 
center section. Tests have indicated 
that the wing may be unfolded and 
locked into place in about five minutes. 
With wing folded, the machine may be 
stored in a space 11 ft. wide 8 ft. high 
and 23 ft long. 

The steel tube, fabric-covered fuselage 
is wide enough to accomodate side by 
side seating for two persons in the 
cockpit. Tail surfaces are built of alloy 
steel tubing, but the wing is of wood. 
Both are fabric-covered. The landing 
gear is of the split-axle type, equipped 
with both air wheels and oleo shock 
absorbing units. All metal fittings are 
chromium plated. 

The power plant of the NB-8 is an 
Armstrong-Siddeley Genet Mark 2, five- 
cylinder, air-cooled, radial, supercharged 
engine. The British rating of 88 hp. at 
2,400 r.p.m. corresponds to an American 
rating of 80 hp. at 2,310 r.pm. Town- 
end ring cowling, and wooden propeller 
are standard equipment. The general 
specifications as given by the manu- 
facturer are as follows: Span, 37 ft. 6 
in.; length overall, 20 ft. 3 in.; height 
overall, 7 ft. 9 in.; weight empty, 717 
Ilb.; useful load, 493 Ib.; gross weight, 
1210 Ib.; wing loading, 6.4 Ib. per sq.ft. ; 
power loading, 15 Ib. per hp. 





The Douglas observation plane 


Curtiss A-8 
attack airplane 


The Douglas 


observation airplane 


HE Douglas Airplane Company of 
Santa Monica, Cal., has recently de- 
livered to the Air Corps for test pur- 
poses an experimental type of observa- 
tion airplane designated officially as the 
YO-31. The machine is a wire-braced 
monoplane of the gull-wing type de- 
signed primarily to afford the widest 
possible angles of vision for both pilot 
and observer. 
The YO-31 is powered with a 
Curtiss-V-1570-C Conqueror _liquid- 
cooled engine of 600 hp. 


Curtiss A-B 
attack plane 


HE trend away from biplane types 

for military purposes is well il- 
lustrated by the new Curtiss A-8 attack 
airplane, of which thirteen units have 
recently been ordered by the Army. 
Although detailed specifications of this 
airplane are not available at the 
moment, it is clear that the designer 
has drawn heavily upon recent racing 
experience. Fuselage shape, wheel fair- 
ings, method of wing bracing, etc., bear 
a strong resemblance to those employed 
in the machines which have succeeded 
in raising speed records at the National 
Air Races of the past two years. The 
fully-inclosed cockpits, which are now 
becoming the vogue in the design of 
high speed transport airplanes, are also 
in evidence. Another unusual feature 
is a trailing edge flap, apparently in- 
dependent of ailerons. 

The machine is powered with a liquid 
cooled Curtiss Conqueror engine of 650 
hp. Its armament consists of six ma- 
chine guns, and one large bomb. 
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AIRPORT MANAGEMENT 


Cleveland port controls 
traffic by radio 


IRPORTS through which an in- 

creasing amount of transport traffic 
flows are concerned with means of con- 
trolling that traffic so that congestion 
and attendant risk of accidents in the 
air and on the ground will be mini- 
mized. One of the most elaborate con- 
trol systems has been in operation for 
more than a year at the busy Cleveland 
Municipal Airport. This system is based 
on radio phone unit operated from the 
control tower where a man is on duty at 
all hours. 

The set is rated at 50 watts, and 
operates on 15 watts at a frequency of 
278 kc. The antenna consists merely 
of a single wire stretched between the 
top of the control tower and a support 
on the roof of the building. Communi- 
cation usually may be maintained up 
to fifteen miles from that point, though 
with favorable weather conditions this 
range is extended. The port also has 
two standard shortwave receiving sets 
operating on 20-150 m. which are used 
when occasion demands for getting re- 
ports from the planes of two transport 
companies whose instruments are effec- 
tive in that range. 

The procedure is for the control 
tower man to contact arriving planes 
and give them information regarding 
atmospheric and physical landing condi- 
tions, particularly warning them against 
the presence in the air or on the ground 
of planes, which might be a menace; 
and to contact planes ready to leave, 
inform the pilot about the wind direc- 
tion and velocity, and the number of 
planes on the ground and in the air 
which he should look out for. The 
tower man also gives the plane pilot 
permission to taxi out for the take-off ; 
contact is maintained until the pilot 
has flown out of the airport zone If 
the plane has a two-way set, all con- 
versations are acknowledged by voice, 
otherwise acknowledgment is made by 
blinking the lights at night, or in day- 
light by kicking the rudder, if on the 





The 24 individual hangars at Dycer 


ground, or rocking the plane, if in 
the air. 

The approaching planes are picked 
up when they get within fifteen miles 
of the port. The tower man does this 
by following on a position map the 
progress of each transport approaching 
Cleveland, as indicated by periodical 
radio reports from the pilot to the 
Cleveland dispatcher of each company. 
The dispatcher in turn notifies the 
tower. He estimates just about when 
the plane will enter the fifteen-mile zone 
and begins his broadcast, repeating his 
information until he hears the pilot’s 
voice or sees the plane. Constant com- 
munication is maintained until the pilot 
begins his glide into the field. Unce 
the machine has settled on the ground, 
conversation may be resumed to warn 
against another plane landing just be- 
hind the first one, or a similar con- 
tingency. 

There are on record at least two cases 
where transport planes have been landed 
at Cleveland through a 50-ft. fog layer 
with the help of information broadcast 
from the tower. In each case the tower 
man advised the pilot of his approxi- 
mate position in regard to the airport 
boundaries and his altitude, judging by 
the sound of the engines. There have 
been many instances when possible seri- 
ous accidents have been averted through 
emergency information, such as noti- 
fication of two planes flying close to- 
gether. 


New runway lights 
at Port Columbus 


NEW type of runway illumination 

has been installed at the Port 
Columbus field with satisfactory results. 
The field has all the conventional 
lighting units employed in the usual 
way, but the airport encourages the 
practice of depending on the floodlights 
merely for showing the presence or 
absence of obstructions on the field, 
such as a plane which has not taxied 
to the hangar line. For actual land- 
ing the port has provided flush type 


lights which outline the edges of the 
concrete runways. 

There are 77 units in the system, 
spaced 150 ft. apart and flush with the 
surface of the ground. The lamp hous- 
ing is 4-in. cast iron alloy, designed 
to dissipate the heat of the enclosed 
60-watt lamp, without ventilation. The 
units are water-tight and mounted in 
concrete. The lenses are one-piece, 
convex, heat resisting glass, designed to 
direct at least 85 per cent of the light 
upward and to withstand an impact of 
30,000 Ib. The current is 115-volt 
multiple circuit supplied through a 
flexible cable laid underground. 100- 
watt lamps may be substituted for the 
60-watt lamps should the latter prove 
insufficient. There is no attempt to 
connect the lighting with the wind key 
for automatic indication of wind direc- 
tion, all control being manual, and the 
lights on all runways being turned on 
simultaneously. 


Dycer’s individual 
hangars successful 


PERATIONS at the new Dycer 
airport in Los Angeles in the last 
half of the year indicate that a profit 
is within reach of the commercial air- 
port, despite prevailing economic condi- 
tions, when adjustments in tune with 
the times are made. All rates and 
charges were placed at the minimum 
possible point at which a reasonable 
profit could be made, and within a few 
weeks of the field’s opening under the 
Dycer management, (the field formerly 
was operated by Aero Corporation of 
California) half of the capacity of two 
large hangars had been rented and all 
of the 24 individual hangars were taken. 
The aspect which would stand serious 
consideration by other operators of 
Dycer airport is the provision of indi- 
vidual hangars, chiefly for private pilots. 
These seem to be good investments from 
the point of view of the management, 
and attractive to the non-professional 
and the individual commercial operator. 
Each is rented for $20 per month and, 
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as each cost only $1,000-$1,500, the 
return on the investment is impressive. 
Upkeep is low and practically the same 
as for any small wood structure, while 
danger from fire loss is minimized by 
the spacing between units. 

The individual hangars are approxi- 
mately 50 ft. wide, 35 ft. deep and 13 
ft. high, large enough to accommodate 
machines up to and including a single- 
engined Stinson or Fokker. Half are 
rectangular and the balance T-shaped. 
There is sufficient room in each type 
for work bench and storage of tools and 
supplies, while in the rectangular units 
the rear corners may be partitioned off 


for office and shop space. The simple 
but satisfactory construction is empha- 
sized by the fact that the floor is na- 
tural dirt. The doors are of the over- 
head support, track roller type. A com- 
plete repair shop is available at one of 
the larger hangars on the field and 
planes may be taxied to it or towed 
there by a tractor for adjustments. 

This successful exploitation of facili- 
ties for the non-professional owner is 
supplemented by the usual commercial 
operations, which include taxi flying, 
student instruction and short hops, all 
offered at rates considerably reduced 
from those in effect a year ago. 





HANDBOOK OF AERONAUTICS, edited by 
Squadron Leader C. G. Burge, Capt. 
J. L. Pritchard, and Lieut. Col. 
W. Lockwood Marsh; Gale & Polden; 
London; 702 pages; $8. 


HIS is the first serious attempt at 

a handbook of aeronautics since the 
publication of A. W. Judge’s work about 
ten years ago. By curious coincidence, 
however, its appearance is almost syn- 
chronous with that of the first American 
venture in the same field, which is be- 
ing published just at the time of this 
review’s appearance. Squadron Leader 
Burge and his two technical associates 
have, of course, worked essentially from 
the British point of view, although much 
that they have covered is international 
and treated in a fashion very useful to 
readers in America or anywhere else. 
They have followed the usual practice 
of handbook compilers (although one 
from which the authors of the American 
book just referred to have departed) in 
confining their own function to editor- 
ship and collecting a number of experts 
to write as many chapters on their 
specialties. 

Thus, aerodynamics is treated by E. F. 
Relf of the National Physical Labo- 
ratory, materiels by Lieutenant Colonel 
Outram, the Director of Aeronautical 
Inspection, and engines by A. H. R. 
Fedden of Bristol Jupiter fame. Other 
chapters cover performance design and 
construction, airscrews, air survey and 
photography, instruments and naviga- 
tion, wireless (or radio, to use the 
American equivalent), meteorology, and 
airship design. The book is by no 
means limited, therefore, to the aircraft 
designer, but extends out into a miscel- 





lanecus field of operation. Dimensional 
standards and descriptions of equipment 
are given in the usual detail, and of 
course relate entirely to British practice. 
The compilation of parasite resistance 
data is particularly excellent, while the 
chapter on aerodynamics proper goes 
rather beyond what is feasible for a 
handbook in reproducing an elaborate 
series of diagrams of dynamic stability 
characteristics. It is very difficult to 
summarize the quality of a volume of 
such varied authorship, but, as would 
be expected from the distinguished 
backing of the council of the Royal 
Aeronautical Society, the general level 
appears to be high, subject to the 
serious disadvantages for American 
readers of the differences in national 
practices and standards. 


Pitots’ Hanpsoox, Pilots’ Handbook 
Publishing Company, Los Angeles, 
1931; 425 pages; $7.50. 


6¢— FANDBOOK” is a somewhat mis- 

leading title for a volume 104 x 7 
in. and almost 2 in. thick. Most of its 
contents are really intended for study 
at home, and in fact the navigational 
section, which is the largest of the sev- 
eral parts that make up the book, is 
equipped with questions and answers to 
be used in preparirg for the Aeronau- 
tics Branch examination. That part of 
the book is edited by Comdr. P. V. H. 
Weems and is based on his well-known 
system. A much shorter section on 
meteorology, introduced by a number of 
particular examples of how meteorologi- 
cal service has been supplied on certain 
famous flights, is by Mr. Reed, senior 
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meteorologist of the Weather Bureau. 

From this introductory textbook ma- 
terial the compilers turned to airway 
and airport information, listing 129 air 
routes within the United States and giv- 
ing detailed lists of distances, courses, 
and land-marks, somewhat like an auto- 
mobile blue book’s description of a high- 
way route for each one. It is an inter- 
esting innovation, but it seems probable 
that most pilots will prefer to depen¢ 
on maps rather than on route descrip 
tions. In the same way all American 
airports are listed, with an indication 
of how far they are from the city and 
in what direction and with their size, 
but with no sketches. A pocket in the 
back of the book contains 21 sectional 
maps covering the United States, show- 
ing the principal airways and airports, 
but very crude in form as compared with 
the governmental productions, and with 
some notable omissions of important 
features. A short chapter on the pres- 
ent status and trend of the development 
of avigation and on the use of radio is 
contributed by Lieutenant Hegenberger, 
who navigated the first plane into 
Hawaii from the Pacific Coast. 

A couple of hundred pages are given 
over to miscellaneous data such as re- 
prints of Department of Commerce rules 
for approving repair stations, lists of 
approved type certificates, and a direc- 
tory of manufacturers of aircraft and 
their accessories,—the latter being highly 
inaccurate in some of its sections, and 
including companies that have been out 
of business for years. For some unex- 
plained reason the table of contents is 
hidden away in the back of the book, 
a practice common in French and Ger- 
man publications but hitherto unknown 
in the United States. 


An INTRODUCTION TO AERONAUTICAL 
ENGINEERING, Vot. II, Structures, by 
J. DL. Haddon; Gale & Polden, Ltd.; 
London, 1931; 128 pages; $2, approx. 


T IS several years now since a thor- 

ough-going book on structural theory 
has come from Great Britain. The 
present effort could hardly compete 
with Pippard and Pritchard’s book of 
several years ago, having only one- 
quarter of its bulk, but even as a brief 
introduction and summary of the pres- 
ent state of the art it is lacking. It is 
good on detail design, especially of metal 
spars, but particularly weak on the ordi- 
nary theory of the strength of materials. 
The three-moment equation, for ex- 
ample, is completely omitted, and in the 
discussion of loads on an airplane struc- 
ture there is no mention of the effect 
of any maneuver except a simple turn 
On the other hand, there is an exhaus- 
tive analysis of the method of calculat- 
ing the structural properties of a cor- 
rugated strip-steel spar of highly in- 
volved form, some very sound although 
not particularly advanced information on 
fitting design, and a group of excellent 
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illustrations of metal spars of British 
origin. To top off with there are 67 
sample problems, most of them com- 
paratively simple. On the whole, it is 
a very badly balanced book. It is too 
mathematical for the average airplane 
mechanic who would like to get a gen- 
eral sense of the soundness or otherwise 
of structural arrangement (although he 
may get some very useful information 
on the design of spars of thin metal sec- 
tions), and it is not mathematically com- 
plete enough for an engineer. 


AvIATION oF Topay, by J. L. Nayler & 
E. Ower; Frederick Warne & Com- 
pany, London; 491 pages; $6. 


HIS is the first serious attempt by 

thoroughly competent men at an all- 
inclusive book on aeronautics for the 
general reader. It is a remarkable 
thing that it should not previously have 
been attempted. There have been in- 
numerable popular expositions of how 
the airplane flies and of the behavior 
of the aeronautical power plant, but no 
one else has undertaken to cover the 
history, the evolution of the design of 
airplanes and airships, the general prob- 
lems of pilotage, and air transport and 
the other uses of aviation, all in one set 
of covers. As might be expected from 
the identity of the authors, however 
(Mr. Nayler is the ‘Secretary of the 
British Aeronautical Research Commit- 
tee, corresponding to our N.A.C.A., and 
Mr. Ower is his assistant), the bias is 
still heavily on the technical side, and 
the applications of the airplane receive 
only about 60 pages out of a total of 
nearly 500. 

It is in every respect an admirable 
volume for the British reader. From 
his point of view nothing better could 
be asked. For the American it of course 
suffers in that practically all the ex- 
amples and practically all the illustra- 
tions are taken from British experience. 
Of the 50-odd admirably executed color 
plates only eight are of non-British 
origin, only two of them American, and 
the 100 or more full-page photographs 
of aircraft and their uses show an 
equally strong preponderance of British 
subjects. Except for this somewhat 
parochial character it would be difficult 
to make any criticism of the book’s suit- 
ability for the use of the intelligent lav 
reader for whom it is designed. 


Navat Arr Pitot; Hydrographic Office, 
Navy Department, Washington, D. C.; 
1931; approx. 309 pages, loose leaf. 


HE Naval Air Pilot is a compila- 
tion for the special use of naval 
aviators and containing some informa- 
tion of no possible application except 
in naval operations but available also 
to civilians. It is a collection of loose- 


leaf material of the standard size of the 
Department of Commerce airport bul- 
letins, and part of the contents were 


drawn directly from the Department of 
Commerce. Most of them, however, are 
of naval origin. There is some general 
information on federal radio facilities 
and their use, tables for making drift 
corrections for cross winds, and lists of 
Coast Guard stations on the Atlantic 
and Gulf Coasts. The really original 
feature, however, and the one which 
represents the largest amount of work 
by the Hydrographic Office, is the col- 
lection of some 60 bulletins on land- 
plane and seaplane facilities at many 
coastal points. Seaplane anchorages are 
clearly shown on charts printed in three 
colors, and the charts are accompanied 
by tabulation of data on tides, currents, 
servicing facilities, and so on. For 
guidance there are photographs show- 
ing either the anchorage or the local 
airport or both. For guidance to the 
landplane pilot the Navy information 
hardly equals the airport circulars fur- 
nished by the Department of Commerce, 
but for travelers by seaplane the collec- 
tion (constantly being amplified by new 
Hydrographic Office leaflets to fit into 
the same binder) has no competitor. 


BLIND oR INSTRUMENT FLyING, by 
Howard C. Stark; (privately printed 
by Howard C. Stark, P. O. Box 1, 
Newark, N. J.) ; 1931; 30 pages; $1. 


enna ten absence of theory, but 
direct instruction as to the use of 
modern aircraft navigational instru- 
ments, characterize this instruction 
manual intended for the transport pilot. 
The author admits that the book will 
not teach instrument flying any more 
than a book on how to fly would teach 
an uninstructed person to become a 
pilot, but he does present in a simple 
and direct manner the facts about in- 
strument flying gained from long prac- 
tical experience. It should prove inter- 
esting to amateur and valuable to the 
expert flyer. 


AIRPLANE CONSTRUCTION AND REPAIR, 
by John G. Younger; McGraw-Hill 
Book Company, New York; 1931; 418 
pages; $3. 


N this volume, designed for use as 

a text book for schools giving courses 
for airplane mechanics, the author has 
achieved a combination of theory, prac- 
tice, and reader interest unusual in 
books of this character. Not only is the 
student mechanic given a very thorough 
insight into the details of his trade, but 
he is also introduced to enough theo- 
retical aerodynamics and mechanics to 
give him an understanding of underly- 
ing principles. The book is copiously 
illustrated with well chosen photo- 
graphs, and clear cut diagrams. The 
textual material of each chapter is sup- 
plemented by practical exercises and ex- 
periments to be conducted by the 
students. Each chapter closes with a 
set of review questions, and a complete 
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bibliography for those who wish to go 


into further detail. The chapters on 
steel and welding methods were contrib- 
uted by Mr. N. S. Ward. The book 
would be a valuable addition to the 
library of anyone who has to do with 
the repair and upkeep of airplanes. 


THE PROBLEM OF VERTICAL FLIGHT, by 
P. C. Grose; General Publishing Com- 
pany, McComb, Ohio; 1931; 128 pages. 


ROCEEDING from a_ publisher 

hitherto unknown in the aeronautical 
field and sent out in a binding and format 
suggestive of a dime novel, the quality 
of Mr. Grose’s book belies its appear- 
ance. It is the first systematic study 
of the helicopter in book form since 
Margoulis’ volume on the theory of 
vertical flight some eight years ago. 
Mr. Grose has nothing to say on the 
theory of the type and gives no refer- 
ences to previous publications, but he 
makes an excellent classification of heli- 
copter types and a comparative study, 
complete with many badly reproduced 
illustrations, of the machines that have 
been built in recent years. The various 
machines are analyzed under the head- 
ings of their various essential features, 
with comparison of the means adopted 
for securing forward motion for stabiliz- 
ing, for attaining safe descent without 
power, and so on. Within its limited 
scope and purpose, the book is reason- 
ably clearly and interestingly written. 


THe Light AEROPLANE MANUAL, by 
F. D. Bradbrooke; Chapman & Hall, 
London; 1931; 251 pages; $3.25, ap- 
proximate. 


M: BRADBROOKE is C. G. Grey’s 
assistant on The Aeroplane, where 
he specializes in the pilot’s point of view 
and in critiques of new airplanes. He 
follows che pilot’s point of view again 
in the present book, although he pays 
deference to tradition with a few intro- 
ductory chapters on the theory of flight 
and the detailed design of airplanes. 
They are much less heavy than the usual 
treatment of that subject, being enlivened 
with a very attractive humor and a 
casual and conversational style which 
continues throughout the book. 

The sections more directly concerned 
with flying, such as those on instru- 
ments, on what an airplane can do, and 
on sport flying, are similarly attractive 
in style and sprinkled with anecdotes. 
They contain a great many useful tips 
on getting the most out of a plane, either 
in ordinary flight or in racing, and the 
book is to be judged as a collection of 
notes rather than as a complete text. 

The volume can be read with almost 
as much profit and enjoyment in Amer- 
ica as in England, and it shows far less 
concentration on British events and in- 
difference to the rest of the world than 
do many volumes of English author- 
ship. 












tre OF Woe 


ar 


us 
.d- 


y’s 
ere 
ew 
He 
ain 
ays 
TOo- 
ght 
1€S. 
ual 
ned 
la 
lich 


ned 
tru- 
and 
tive 
tes. 
tips 
ther 
the 
1 of 
ext. 
nost 


ner- 
less 

in- 
‘han 
hor- 





AVIATION 
January, 1932 


TRANS PORT 


Operations and Traffic Management 


Airline radio 
position map 


T PORTLAND (Ore.) 
Airport, United Air 
Lines is using a map with 
several interesting features 
to indicate location of pilots 
and planes at airports, or 
along the airways as re- 
ported at intervals by radio. 
The system is based on in- 
dividual tags for each 
plane and for each pilot. 
Each tag is hung individ- 
ually on hooks in ruled 
spaces at the bottom of the 
map, each space indicating 
a base, when the plane or 
pilot is not flying. 

When one of the 25 
planes takes off, the plane 
tag is removed from the space bearing 
the name of the airport from which the 
plane departs, and the tag for the pilot 
is removed from the pilot rack and af- 
fixed to the plane tag. As the position 
reports come in, at ten-minute intervals, 
the tag is moved along the airways to 
its destination. The arrows have mag- 
netic bases and the map a metal base 
so that the arrows may be moved along 
the route easily and accurately. 

This map gives an overall picture of 
the plane operations at all times. The 
information is useful to the traffic de- 
partment as well as to the operations 
men, and enables dissemination of in- 
formation without interfering with the 
work of the radio operator. 

Colonial Air Transport and Colonial 
Western divisions of American Airways 
at Newark Airport keep track of plane 
positions over the New York-Boston 
and the New York-Albany-Cleveland 
routes by means of maps ruled off in 
squares and a pair of buttons for each 
plane, the plane’s number appearing on 
the face of the buttons. A pilot en 
route reports periodically and announces 
his position by stating the square he is 
in. The radio operator places one button 
on the point where the plane is report- 
ing and another at the point where it 
last reported, the difference indicating 
the progress being made. 


Traffic promotion 
concentrated 


FFECTIVE Oct. -1, Transconti- 
nental & Western Air made a 
fundamental realignment of departmen- 








tal responsibilities by transferring from 
its traffic to its operating department the 
work of maintaining the company’s mail 
and express reports, and attending pas- 
sengers from the downtown terminals to 
the airport passenger stations. This 
adds responsibilities to the operating 
department, but relieves the traffic de- 
partment of work which was consuming 
about 50 per cent of its time. 

The change provides a more logical 
and efficient arrangement. The addi- 
tional effort the traffic department has 
been able to place on patronage promo- 
tion is responsible largely for a slight 
increase in traffic in October over pre- 
vious months. Though traffic agents 
place passengers on the conveyances 
which carry them to the airports, traffic 
representatives are not allowed under 
strict orders, to go near the airport, 
except for special reasons. The oper- 
ating department’s responsibility starts 
with the arrival of the passengers at 
the port and continues until they leave 
the company’s terminal at their destina- 
tion. 


Limousines satisfactory 
for port-city transportation 


UDINGTON Lines and Transcontinental 

& Western Air have substituted 
sedans and limousines for buses for 
airport-downtown passenger transpor- 
tation in New York City. In line 
with practice common to practically 
all lines today, the vehicles are oper- 
ated under an agreement with a local 
contractor and not by the transport 
companies themselves. The income of 


the owner and operator 
of the sedans consists of 
the 75-cent fare he 
collects from _ the 
passengers, the fee which 
the airlines have estab- 
lished. The main obliga- 
tion of the lines is to di- 
rect as much of its 
passenger traffic as possible 
to the airport by way of 
the automobile service. 
The two companies us- 
ing cars consider them an 
improvement over buses. 
They are often seven to 
twelve minutes faster in 
traffic and seem to produce 
a better psychological re- 
action among the pas- 
sengers than the large, 
seldom filled buses. They 
are more economical to 
the contractor, and fit satisfactorily 
into the general economical program 
because they accommodate as a rule 
about all the passengers originating at 
any one point. Should the number of 
passengers exceed the capacity of the 
car, others may be readily added. 
Century Air Lines, likewise, is using 
seven-passenger limousines. 


Cnited Air Lines’ radio position map, which indicates the 
position of planes along the routes 


32-page booklet 
describes airline 


NITED AiR LINEs is publishing a 

32-page booklet, done on the out- 
side in three colors and on the inside in 
two. The booklet is interesting to pas- 
sengers, among whom it it distributed, 
since it describes the equipment, per- 
sonnel, operating practices, radio tele- 
phone and weather reporting system, 
and other facts about the line. It is 
distributed by traffic agents, also, to 
potential passengers and is being widely 
circulated in connection with the com- 
pany’s national magazine advertising 
campaign. These advertisements are de- 
signed to appeal to the business man 
to use aircraft in scheduled operation; 
they emphasize the comfort as well as 
speed of modern air transports. 

Brief historical sketches outline some 
of the important events which have 
occurred at various points along the 
routes, thus adding to the interest of 
the traveler in the views from the 
plane. Air photographs of cities flown 
over and maps of individual routes as 
well as of the entire United system con- 
tribute to the passengers’ enjoyment of 
the trip. 
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AIRCRAFT AT WORK 


Socony test plane 
speeds sales program 


. sales promotion and service tests 
of its aviation products, the Standard 
Oil Company of New York, which has 
as its territory, the State of New York 
and all of New England, has been mak- 
ing effective use of a Bellanca Skyrocket 
(Wasp engine) and a Pitcairn autogiro. 
The ’giro was used 
for a special sales 
promotion and test 
campaign up to the 
early fall, when it 
was sold and the 
Skyrocket acquired. 

A conspicuous ex- 
ample of the plane’s 
value was afforded 
by the company’s ex- 
perience in present- 
ing a special sales 
program for the 
winter throughout 
its territory. There 
was obvious advan- 
tage in being able to 
launch a program 
simultaneously in all 
districts, and with- 
in shortest possible 
length of time after 
it had been drawn 
up. By means of the 
plane, the sales promotion manager and 
assistants were able to visit the sixteen 
districts outside of the metropolitan 
New York area, and contact all repre- 
sentatives in five days. The same trip 
would have required about one month 
under ordinary circumstances. The 
plane stopped at sixteen airports, travel- 
ing about 1,250 miles in ten hours of 
flying on five consecutive days. Few 
hops between airports were more than 
an hour in duration. For instance, the 
party traveled 160 miles from Burling- 
ton, Vt., across the White Mountains to 
Portland, Me., in 65 minutes. The 65 
miles between Buffalo and Rochester 
were covered in eighteen minutes. The 
party included K. L. Bridges, sales pro- 
motion manager, R. L. Anderson, lubri- 
cating engineer, Capt. Julian S. Dexter, 
who piloted the plane, and Wally 
Holbrook, mechanic. 

For test purposes a special instrument 
board has been installed on the rear 
wall of the cabin, the three rear seats 
being arranged to permit easy observa- 
tion of the dials. On this instrument 


board are altimeter, electric tachometer, 
a clock with stop watch adjustment, 
Moto Vita unit, air temperature indica- 
tor, thermocouple unit, electric oil tem- 


perature indicator for oil at the intake, 
and an oil pressure indicator. 

The main units are the Moto Vita 
and the thermocouple. The former is 
well known in the automotive world 
but this is one of but two installations 
on aircraft. By it is measured the 
amount of combustible materials present 
in the exhaust gases. It is connected 
through a selector switch to all cylin- 
ders, which may be tested singly or 





The Moto Vita on the instrument board 


together. The thermocouple is con- 
nected to three cylinder heads and one 
cylinder base. 

The practice is to make a test flight 
with one grade or brand of gas in the 
main tanks and another in the 8-gal. 
emergency tank. Comparisons between 
the two are secured by switching from 
one to the other, and observing the rela- 
tive amounts of combustibles present 
in the exhaust, and the temperatures set 
up in the cylinders during various 
phases of the test. The r.p.m., external 
temperature and oil temperature, and 
pressure are additional angles. 

Research on an improved aviation 
gasoline has been aided by the flight 
studies already made. Operation of this 
company, including salaries of pilot and 
mechanic, depreciation over a_ three- 
year period and insurance costs ap- 
proximately $41 per flying hour. 


Gliders successful 
at Philadelphia school 


HE successful thirteen months of 
gliding instruction at Wings Cor- 
poration Field, Philadelphia, indicate 
opportunities for other fixed base oper- 


ators. At Wings Field, two gliders, 
one somewhat remodelled and the other 
a special model designed to bridge the 
progress from glider to airplane by in- 
troducing the take-off and landing atti- 
tudes of the plane, were used by 82 
students with no injury to anyone in 
1,219 lessons which averaged 30 min. 
each. There were nearly 7,000 glider 
flights. 

When the student learns how to keep 
the wing level and steer directly in the 
rear of the tow-car, he is allowed to 
take the glider a foot or two off the 
ground, but with the stick tied forward 
so that there will be no risk of climbing 
too high or stalling. 

A manila tow rope is used. It is 
fitted with rings at each end and about 
40 ft. from each end, the rings close 
together being used for towing the 
glider back to the take-off point, where 
the tow-car disconnects from the inner 
ring and drives to the end opposite that 
to which the glider is attached, and 
makes fast to the ring at that end for 
the launching. Such an arrangement 
makes it possible for the instructor to 
man the tow-car alone and automatically 
stretches the rope in position when the 
glider is brought back for the take-off. 

The value of gliding is apparent in 
the fact that low safe flights arouse, 
as a rule, a deeper interest in learning 
to fly; that a number have learned to 
handle airplanes who probably would 
not have been able to learn to fly by the 
usual methods ; and that graduates of the 
glider school on the whole have com- 
pleted their airplane training sooner and 
easier than the average student not hav- 
ing the background of fundamentals 
mastered through glider manipulation. 

Eleven glider students advanced to 
airplane instruction. Six have private 
licenses, and two now own planes. 


Fly customers 
to plant for sales 
|. emer ELectric Company of Day- 


ton has been using a Stinson Junior 
since early in the summer for transport- 
ing prospective and established custom- 
ers to the factory for inspection of the 
plant as part of the sales program, for 
transportation of executives about the 
country and for occasional rushing of 
supplies and parts to various points. 


The plane has saved considerable time - 


in transportation missions and has been 
effective in the sales promotion. Its 
chief use is in the novel plan of carry- 
ing individuals to the factory for in- 
spection of the engineering methods, 
plant equipment and servicing methods. 
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Portable cleaner in use 


A portable 
cleaning outfit 


R routine cleaning of engine and 
airplane parts the Atlanta shops of 
Eastern Air Transport, Inc., have built 
a very satisfactory spraying unit from 
a discarded hot water tank. The latter 
was cut down to convenient size and 
a new bottom welded in. It was then 
mounted on a pair of small wheels and 
a handle made of a section of steel tub- 
ing attached. A filling cap, air valve, 
and outlet connections were fitted in the 
top and a length of rubber hose with a 
simple spray gun attachment provided. 
A commercial form of mineral spirit, 
known as Varsol, is used with this out- 
fit. The tank is partly filled with the 
solution and pressure applied by ad- 
mitting compressed air at the top. A 
small gauge indicates the tank pressure. 


Utility tools for 
the small shop 


MALL shops doing non-production 

or jobbing work must be equipped 
to handle a wide range of operations 
without tying up capital in specialized 
machinery which may lie idle for a 
large percentage of the time. In the 
repair shops of Western Air Express 
it has been found that miscellaneous 
hole punching operations on sheet metal 
parts has been speeded up materially by 
the installation of a gang punch. The 
machine which they installed was sup- 


plied by the Meyer Machinery Company 
of Los Angeles. This punch is hand 
operated and mounts a series of dies for 
punching holes from # to 2 in. in 
diameter in sheet metal up to 16 gage in 
thickness. The operator has merely to 
select the proper punch and die size 
and to swing it in place over the work. 


Fire prevention 
in the shop 


3 IS often the case, the shops of the 

Atlantic Repair Depot of Eastern 
Air Transport, Inc., are some distance 
away from city fire-fighting apparatus, 
and it is necessary, therefore, to take 
every possible precution to prevent the 
spreading of small fires. A generous 
supply of sand buckets, and 1-qt. hand 
type extinguishers is distributed about 
the walls of the hangar and shops. 
Extra precautions are taken in the re- 
fueling of airplanes at the gasoline pit 
on the apron, and in the storage of paint, 
dope, and other inflammable supplies. 

While re-fueling the airplane struc- 
ture is grounded to the gasoline pit by 
a steel chain and a clamp attached to 
one of the propellers. It is an invariable 
rule also, that during re-fueling a 1-gal. 
pressure-type Pyrene extinguisher must 
be placed within 6 ft. of the pit. This 
extinguisher is provided with a shoulder 
strap for carrying and it is the first 
duty of the mechanic in charge of re- 
fueling to see that it is in good working 
order before it is placed beside the air- 
plane. 

In the paint storage room, drums of 
dope and other inflammable liquids are 
stored on wooden racks, each set of 
which is provided with a copper bus 
bar, permanently connected to the 
ground. At each drum cradle a flexible 
copper lead is connected to the bus, 
and a heavy spring clip is provided for 
attachment to the edge of the metal 
drum. A metal plate on the floor, also 
connected to the bus, grounds the con- 
tainer into which the liquids are being 
tapped from the drums. This system 
keeps both container and drum at zero 
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Meyer gang punch in the shop 
of Western Air Express 


electrical potential, and eliminates the 
danger of fires starting by discharges 
of static electricity. 


Skiis for 
salvaging 


IRLINES operating over snow- 

covered mountainous territory, or 
swampy regions are sometimes faced 
with the necessity of salvaging an air- 
plane which has been forced down in a 
location where removal by ordinary 
means is very difficult. For such pur- 
poses the Seattle shops of the United 
Airlines keep on hand a set of metal 
skiis consisting of two large and one 
small ski arranged for attachment to 
landing gear and tail skid respectively. 
Each is built up of flat sheet iron 
welded together and suitably braced. 
A case is on record where a plane was 
hauled for twenty miles through the 
mountains on the skiis after having been 
forced down by a snowstorm in a small 
canyon from which it was impossible 
to take off. 
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Airplane salvaging skiis developed by United Airlines 





THE BUYER 8°’ 


Oil immersion heaters 


An oil immersion heater is being 
offered by the Westinghouse Electric 
and Manufacturing Company of East 
Pittsburgh, Pa., for application to air- 
craft engine crankcases and oil storage 
tanks to keep the oil warm over-night 
or between runs, and thus save time 
normally required for warming up when 
starting. The device is a single heat 
unit encased and insulated with mag- 
nesium oxide in a metal tube. The tube 
is bent in a hairpin shape and perma- 
nently mounted in brass head casting. 
The threading of the head casting is 
1-4-18 National Fine Thread. Heater 
terminals with standard 10-32 threads 
are provided. 

For application to aircraft engine 
crankeases it is necessary to drill and 
tap the case to install the heater. When 
desired to install the heater in aircraft 
oil storage tanks or for miscellaneous 
applications, an adaptor brass flange 
casting can be supplied, which may be 
brazed to the tank or equipment on 
which it is to be mounted.—AvraTIon, 
January, 1932, 


Vibration-proof tube coupling 


The Dole Valve Company, of 1913 
Carroll Ave., Chicago, has recently 
announced a new line of couplings and 
fittings for use 
with tubing of all 
materials, from 4 
in. to 4 in. in 
diameter. The 
special feature of 
these fittings is a 
vibration-p roof 
type of compres- 
sion coupling, 
which may be ap- 
plied directly to 
the tube end with- 
out machining or 
soldering. The 
couplings are re- 
connectable with- 
out reduction in 
efficiency. Tests have indicated that 
they cannot be separated accidentally by 
vibration —AviaTIon, January, 1932. 
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Aluminum solder 


A new soldering material for alumi- 
num and aluminum alloy has been mar- 
keted by the Allied Research Labora- 
tories ef Glendale, Cal., under the trade 
name of Alumaweld. The material may 
be applied with an ordinary soldering 
iron, or a blow torch, and its use has 
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Stanley wrench set 


been reported in a number of instances 
where repair by welding had formerly 
been employed. — Aviation, January, 
1932. 


Wrench set 


A set of wrenches designed specif- 
ically for use on aircraft bracing 
wires has been introduced by the 
Stanley Works of New Britain, Conn. 
30th + streamline and square wire 
wrenches are made to fit the sizes most 
commonly used. They are made of 
bronze so that they will not damage 
the wire, and are large enough to be 
easily handled but at the same time, not 
of sufficient length to give enough 
leverage to submit the wires to exces- 
sive strain. They are supplied in sets, 
or may be purchased individually.— 
Aviation, January, 1932. 


Aluminum loudspeaker horn 


A loudspeaker designed for outdoor 
use in connection with public address 
systems at airports, etc. has recently 
been offered by the Fox Engineering 
Company of Toledo, Ohio. 

The horns are of conventional trumpet 
design, 6 ft. long, and with a bell diam- 
eter of 32 in. They are of spun alumi- 
num, and are thus free from longitudinal 
seams or joints. The metal construc- 
tion renders them free from the influ- 
ence of moisture. Straight or curved 
units may be furnished. The weight of 
each is 12 lb.—AvraTion, January, 1932. 


Hangar heating units 


A heating plant, designed especially 
for airplane hangars and other large 
buildings, has been marketed recently 
by the ItWinois Stoker Company of 
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Alton, Ill. The shop heater combines 
in one unit an automatic stoker, a heat- 
ing unit, and the means for distributing 
heated air throughout the interior of 
the building. No piping or installation 
work is required other than the pro- 
vision of a foundation for the unit and 
a stack connection to the outside air, 
although distribution pipes for hot air 
may be attached if desired. The over- 
all dimensions of the unit are, 5 ft. 
wide, 60 ft. long, and 8 ft. high— 
AvIATION, January, 1932. 


Safety carboy tilter 


A new carboy tilter designed to pre- 
vent accidents while handling acids or 
other corrosive liquids, has been an- 
nounced by the Schwenk Safety Device 
Corporation, of 27 Water St., New 
York City. Carboys are lifted into the 
tilter by a system of levers, which 
makes it unnecessary for the operator to 
lift them directly. The cradle in which 
the box rests provides support on three 
sides and the bottom, so there is no 
danger of the container dropping 
through the box, though the wood be 
in bad condition. Full pouring control 
may be had at all times regardless of 
the amount of the liquid in the carboy. 
—AVIATION, January, 1932. 


Catalogs 


South Bend Lathe Works. A new 
catalog (No. 92) describing the full 
line of Series O Engine Lathes and Ac- 
cessories, has been received from the 
South Bend Lathe Works of South 
Bend, Ind. All types of machines from 
9-in. bench sizes up to 36-in. special 
purpose lathes are included. 


Barnes - Gibson- Raymond, Inc. An 
elaborate catalog giving extensive data 
on the manufacture and use of springs 
of all types has been received from 
Barnes-Gibson-Raymond, Inc., of Ann 
Arbor and Detroit, Mich. Forn las 
and tables for the calculation of springs 
for all requirements are included. 


DeVilbiss Company. A specialty cata- 
logue giving complete descriptions and 
prices of spray-painting outfits for gen- 
eral use has recently been published by 
the DeVilbiss Company, Toledo, Ohio. 
This catalog not only lists the types of 
specialty equipment manufactured by 
this company, but gives detailed infor- 
mation as to its correct use and applica- 
tion. It is available on request. 


Ameriean airplane specifications 


Including only planes with approved type certificates—AVIATION does not assume responsibility for the ficures civen 
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The new Stinson Tri-motored 


Airliner has Timken: Bearings 
in the landing wheels 


This 10-passenger ship is the latest creation of the Stinson Aircraft 
Corporation. It includes Timken-equipped landing wheels as ‘ fun- 
damental feature of efficiency, safety and economy. Timken-equipped 
wheels are standard on many leading makes of airplanes of all types 
and sizes. They promote quicker take-offs; possess greater strength 
and resistance to radial, thrust and shock loads and braking stresses; 
create smooth, even braking; curb ground looping tendencies; and 


require very little attention for lubrication. It pays to specify Timkens. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 











TIMKEN «::: BEARINGS 
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a fast air line deowens TEXACO 


The Braniff Airways, the fastest air service be- 
tween Chicago, Kansas City, St. Louis, Tulsa 
and Oklahoma City, uses Texaco Aviation 
Gasoline exclusively on all lines. 


Braniff Airways is the outgrowth of more 
than 17,000,000 passenger miles of operating 
experience. The company has consistently 
held to the policy of faster, safer, more com- 
fortable air transportation. Its planes are 


notable for their luxurious appointments, 


speed, quietness and freedom from vibration. 


In the maintenance of such a service as this, 


nothing is more important than dependable 


fuel. 


Texaco Aviation Gasoline was selected be- 
cause of its well known quality, uniformity, 
and unsurpassed performance under every 
condition. Texaco Aviation Products are dis- 
tributed from coast to coast and are available 


at airports throughout the country. 


THE TEXAS COMPANY, 135 East 42nd Street, New York City 


TEXACO AIRPLANE OILS 
TEXACO AERODIESEL FUEL 


TEXACO AVIATION GASOLINE 


TEXACO MARFAK GREASES 


T E X AC O A S P H A LT P R O D U a T S FOR RUNWAYS, HANGAR FLOORS AND APRONS AND DUST LAYING 
eee 
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Hlere’s what 
the President 
id 
PITTSBURGH 
AVIATION 
INDUSTRIES 


CORPORATION 
thimks about 


AIRWHEELS 


Don’t miss these two high spots: 

“Airwheels, by the elimination of 
ground-loops, excessive strains and 
other minor mishaps of student fly- 
ing, have reduced our maintenance 
cost by approximately $300 per 
month.” 

“Since the tri-motors used on the 


line were equipped with Airwheels... 
the weight has been reduced . . . the 
handling of planes on the ground has 
been facilitated, the hazard of wet and 
muddy fields reduced immeasurably.” 

For all the facts about Airwheels, 
write to Goodyear, Akron, Ohio, or 
Los Angeles, California. 


When you buy a new ship specify Goodyear Airwheelts 


EVERYTHING IN RUBBER FOR THE AIRPLANE 


TUNE IN: 


Goodyear invites 
ou to hear John 
hilip Sousa and 

his Band... Arthur 

Pryorand his Band 

.-- Goodyear Quar- 

tet and Concert- 

Dance Orchestra— 

every Wednesday 

and Saturdaynight, 
over N. B.C. Red 

Network, WEAF 

and Associated 

Stations 
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HE Airway Map of the United States 

indicates the scope of Curtiss- 
Wright service.Wherever you fly—as the 
pilot of your own plane orasa passenger 
on one of the scheduled air lines — the 
facilities of this nation-wide organiza- 
tion are constantly at your command. 


MANUFACTURING:— Curtiss-Wright 
manufacturing divisions cover more 
than 1,700,000 square feet of floor 
space. Curtiss Aeroplane & Motor 
Company, Inc., Buffalo, N. Y., and Key- 
stone Aircraft Corporation, Bristol, Pa., 
design and build advanced types of 
military aircraft for the Army and Navy 
— observation, pursuit, attack, bombard- 
ment planes, flying boats—and huge 18- 
passenger commercial transports. 


The Curtiss-Wright Airplane Com- 
pany, Robertson, Mo., builds training 
and sport planes, amphibians and fast 
commercial types, ranging up to 8-place 
transports. During 1931 Curtiss- 
Wright sold 36% of the total number 





Curtiss-Wright Army Planes Flying Cross-Country 


of commercial planes produced by aircraft 


manufacturers in the United States. 


Wright Aeronautical Corporation, Pater- 
son, N. J., builds six different types of air- 
craft engines—including the famous Whirl- 
wind, Cyclone and Conqueror—for the Army 
and Navy, airplane manufacturers and air 
transport operators. Wright Engines power 


air lines around the world. 


AIRPORTS:—Over $30,000,000 have been 


invested by Curtiss-Wright in a nation- 
wide chain of Airports and Flying 
Service Bases — situated close to the 
leading centers of population, industry 
and finance. They are equipped with 
administration buildings, restaurants, 
classrooms, repair shops and modern, 
heated hangars, having a total airplane 
storage space of 1,150,000 square feet, 
providing complete facilities for many 
of the nation’s leading air lines, in- 
cluding Eastern Air Transport, Inc., 
Transcontinental & Western Air, Inc., 
National Air Transport, Inc., Century 
Air Lines, Inc., and Pennsylvania Air- 
lines, Inc. 


SERVICE: — Approximately 90% of all 
the aircraft in the United States are 
within easy flying distance of Curtiss- 
Wright ports and authorized Wright 
Service Stations. Curtiss-Wright Bases 
are Department of Commerce approved 
repair stations, employing licensed air- 
craft and engine mechanics. Full ma- 
chine shop and tool equipment are 
maintained. Stocks of 4,000 
parts and accessories are carried. 
Labor and material prices are 
standardized. 

FLYING SCHOOLS:— More than 
5,000 competent pilots have 
been trained by Curtiss-Wright 
Flying Service. Other functions 


Curtiss-Steinberg Airport, East St. Louis 
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of GURTISS-WRIGHT | 






























CURTISS-WRIGHT CORPORATION 
29 West 57th Street, New York City 


CURTISS AEROPLANE & MOTOR 
COMPANY, INC., Buffalo, N. Y. 


WRIGHT AERONAUTICAL 
CORPORATION, Paterson, N. J. 


KEYSTONE AIRCRAFT 
CORPORATION, Bristol, Pa. 


CURTISS-WRIGHT 
AIRPLANE COMPANY, Robertson, Mo. 


CURTISS-WRIGHT 
EXPORT CORPORATION 
29 West 57th Street, New York City 


CURTISS-WRIGHT FLYING SERVICE 
29 West 57th Street, New York City 

















Curtiss-Wright Facilites are Natton-Wide 


of this organization are: Airplane Sales and Service, 
Ground School Training, Aviation Mechanics and En- 
gineering Courses, Aerial Photography, Sightseeing 
lights and Charter Service—which ties up logically 
with the operations of scheduled transport operators. 


These are the facilities of Curtiss-Wright . . . facilities 
which have given this organization leadership since 
the early pioneer days of Aviation. CURTISS-WRIGHT 
CORPORATION, 29 West 57th Street, New York City. 


G O R Pp O i 4 AT T O N Wright Aeronautical Corporation 
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N OTHING wut SKF BEARINGS FOR CONSISTENT 


DEPENDABILITY! 





WHERE PERFORMANCE TAKES 


a 

You may buy a bearing 
as a bargain but try and 
get a bargain out of using 
it, for nothing is apt to 
cost so much as a bear- 
ing that cost so little, 


“The largest air transport system in the world 
uses SHES Bearings exclusively,” says United 
Air Lines, now reported to be flying 12,000,000 
miles annually and serving forty-one cities in 
eighteen states. They are using on their planes 
Pratt and Whitney Wasp and Hornet 
engines exclusively . . . and of course 
these are equipped with SSF 
Bearings. 

PERFORMANCE ... that is the dy- 
mamic reason for the selection of 
SRiSF Bearings. Nothing can take 





PREFERENCE OVER PRICE 


the place of dependability in the air. United 
Air Lines does not compromise with safety. 
They state, “‘quality is our first consideration 
because of the varied operating conditions we 
encounter such as flying from sea level to 
12,000 feet in temperatures ranging 
from forty degrees below zero to 120 
above, over six mountain ranges across 
the country.” And SSiSiP Bearings 
on Pratt & Whitney engines meet 
these exacting demands consistently 
without a bit of trouble. 

2819 





&KF INDUSTRIES, INC. 40 EAST 34th STREET, NEW YORK, N. Y. 








Ball and Roller Bearings 











——— , ‘ 
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NEW 
HORIZONS 


The new year unfolds new horizons to aviation. 
In the year just past-a year of general business 
retrenchment, a year when steamship lines and 
railroads suffered costly decreases in traffic -air 


transport has forged steadily ahead. And 1932 will 


see still greater advances. 


Many are the milestones along this pathway of 
progress. Greatly increased safety has gone hand 
in hand with higher speeds and heavier loads, for 
airline management has recognized the false 
economy of any compromise with quality. Contribut- - 
ing to this steady progress are Stanavo Aviation 
Gasoline and Stanavo Aviation Engine Oil, products 
designed expressly for aviation use, products which 
are available everywhere and known everywhere 


for their rigidly maintained standards of quality. 


"Ny, ny a 
7 Nth ry wif 7 Z 
IV STANAVO SPECIFICATION BOARD, INC. 
Organized and Maintained by 
Standard Oil Company of California - 225 Bush Street, San Francisco 
Standard Oil Company (Indiana) - 910 So. Michigan Avenue, Chicago 


Standard Oil Company of New Jersey - 26 Broadway, New York City 
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remarkable picture 


of BOEING 
progress | 


Sixteen years of advancement in the manufacture of Boeing air- 
planes are represented in this one illustration — dating from the 
training seaplane of 1916 to the high-speed streamlined planes 
of 1932. These planes — selected as representative of stages 
of Boeing development — are only a few of the many models 
designed by Boeing engineers. Today — more than ever — the 
Boeing emblem is recognized as a standard of stamina, perform- 
ance, and progress by which all military and commercial aircraft 
may be judged. . . . Boeing Airplane Company, Seattle, Subsidiary 


of United Aircraft and Transport Corporation. 
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1916 


1919 


1921-22 


1925-26 


1926-27 


1927-28 


1928-29 


1929 


1929.30 


1930-31 


1931-32 


1931-32 
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(B&W ) — The first airplane pro- 
duced by the Boeing Airplane Com- 
pany, a two- ae biplane trainer 


as a seaplan 


(B-1)—One of the first Boeing com- 
mercial airplanes,a flying boat oper- 
ated in airmail service for many 
years over Puget Sound. 


(MB-3A)—Army pursuit plane, two 
hundred of which were built by the 
Boeing Airplane Company. 


(PB-1)—Navy patrol boat weighing 
thirteen tons, the largest Boeing 
plane ever built. 


(FB-5) — Carrier-type fighter, built 
by the Boeing Airplane Company 
for the Navy. 


(F3B-1)—Boeing Navy carrier-fight- 
er with air-cooled Wasp engine. 


(204)—Flying boat, an advanced de- 
— from the early model of 


(40-B4) — Four - ger Hornet- 
powered mail slone of the series 
started in 1927 when the Boeing Air- 
plane Company entered the field of 
mail-passenger plane construction. 


(80-A) — Transport plane powered 
with three Hornets, designed for 
mail-passenger operation over Unit- 
ed Air Lines, the world’s largest air 
transport system. 


(Army Type P-12C) (Navy Type 
F4B - 2) — Wasp - powered pursuit 
plane, one of the fastest fighting 
planes produced today. 


(Monomail)—A development in 
mail-passenger transport planes, an 
all-metal Hornet-powered mono 
plane with retractable landing gear. 


(Bomber) — High-speed bombing 
plane of all-metal construction car- 
rying more than a ton of bombs and 
armament. Twin-Hornet mono 


with retractable landing gear. 
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LOOKING ForwArD i: 


Ga 


The General Aviation Manufacturing Corporation 
enters 1932 with all its great resources pledged to the 


development of new and advanced types of aircraft. 


To this goal it is devoting all the skill and enterprise 
for which the engineers and designers of this company 
have long been noted . . . all the experience gained 
in over a decade of fine aircraft building . . . all the 
modern manufacturing facilities of the great Curtiss- 
Caproni plant at Baltimore, now the home of General 


Aviation Manufacturing Corporation. 





To this unique union of ability, experience and 
facilities, add the reputation for exceptional perform- 
ance and dependability which G. A. M. C. ships have 
always enjoyed, and you will understand why it is 
being persistently rumored among the airwise: “Good 


things are happening at Baltimore.” 


GENERAL AVIATION MANUFACTURING CORPORATION 


Division of General Aviation Corporation T 


P. O. Address: Dundalk, Baltimore, Maryland 
New York Sales Office: 1775 Broadway 
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Right: Continental A-40 air- 

craft engine, manufactured by 

Continental Aircraft Engine 
Co., Detroit, Mich. 


2 
Below: Nickel Cast Iron cyl- 
inders used on Continental 
A-40 aircraft engines cast by 
Gale Mfg. Co., Albion, Mich. 


















ontinental’s new 


4-cylinder airplane engine 


has long-wearing NICKEL CAST IRON cylinders 


@ Following extensive tests in one of the world’s most complete aircraft labo- 


ratories, Nickel Cast Iron cylinders have been selected for the new 4-cylinder 


Continental airplane engine. @ Nickel Cast Iron, called “the longest wearing 


cylinder material known today”, is standard for cylinders in approximately 16 


American airplane engines. By adding up to 3% Nickel to a proper base mixture, 


high strength and exceptional wear-resistance are 
consistently obtained in cylinder castings. More- 
over, light section cooling fins are grey and con- 
sequently tough throughout. @ Without question, 
Nickel Cast Iron “performs better longer”. That’s 
why airplane engine builders and other important 


manufacturers specify it for quality products. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
Miners, refiners and rollers of Nickel...Sole producers of Monel Metal 











A BETTER MATERIAL FOR MODERN NEEDS. 








Our casting specialists will gladly 








67 Wall Street, New York, N. Y. 





United States 


ATLANTA s.cssscessesseeveeeeeeed» M. Tull Rubber & Supply Co. 
Boston....Whitehead Metal Products Co. of N. Y., Inc. 
BurraLo, Whitehead Metal Products Co. of N. Y., Inc. 
Capt inccsiscresacreceontbininintintlieeiiiieinaan ina Steel Sales Corp. 
-r Williams and Ce., Ine. 
Williams and Co., Ine. 
DENVER...0..2..00000- Hendrie & Bolthoff Mig. & Supply Ce. 
Steel Sales Corp. 





CaN gc cssotciniinacecensatiai 
CLEVELAND 





Derrorr 








DISTRIBUTORS 








Kansas Crry 








di. your probl with you. 
Steel Sales Corp. Pitrssurce Williams and Co., Inc. 
Sr. Lovis....... Steel Sales Corp. 


Los ANCELES 





Mu wavkes 





MINNBAPOLIS.............0 





Pacific Metals Co., Ltd. 

Steel Sales Corp. 
ssvsererererseraesrsetesreeseeseeee tel Sales Corp. 
Newark, Whitehead Metal Products Co. of N. Y., Inc. 
Seine GAN Eiecennennl Equitable Equipment Co., Inc. 
New York, Whitehead Metal Products Co. of N. Y., Inc. 
Puuapecenia, Whitehead Metal Products Co. of N.Y.,Inc. 








Pacific Metals Ce., Lid. 





Re = Ee Eagle Brass Foundry Co. 
Canada 
MONTREAL. ...ccccceceeseeesereeeseereeeeeeeobert W. Bartram, Lid. 


Peckover’: Limited 
assesses Wilkinsen Co., Lid. 


Toronto 





Vancouver, B. Cu... 





Flying from 
Floating Fields 


Think of a plane that can accelerate from 
rest to flying speed in a short run on deck. 
Picture a speed range extending from the 
fast work of observation to relatively 
slow deck landing. Consider the structural 
strength needed for coming in continually 
on steel and being stopped by arresting 
gear. Add to those specifications easy 
handling, flashing performance and in- 
trinsic reliability and you have the Chance 
Vought Corsair. Chance Vought Corpora- 
tion, East Hartford, Connecticut. Divi- 
sion of United Aircraft & Transport 
Corporation. 
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CHANCE VOUGHT 
CORPORATION 
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Does your 


RADIO 


like a 


stone drill? | 


Hahn Plugs will si- 
lence ignition noise 
without affecting en- 
gine performance. 


WIDER range of radio re- 
ception... easier pick-up 

of beacon signals... and un- 
hindered communication with 
ground stations will result when 
you change to Hahn Radio 
Shielded Spark Plugs. For Hahn 
Plugs, installed in conjunction 
with a shielded ignition system, 
completely banish every trace of 
ignition noise and interference. 


Unlike most means of elimi- 
nating ignition interference, 
Hahn Plugs do not lower engine 
efficiency. In fact, Hahn Plugs 
frequently give more r.p.m. and 
invariably give longer life than 
any other type of spark plug. 


Service records of transport 
operators show that Hahn Plugs 
have an average life of more 
than 500 flying hours. Some 


HAHN 


Radio-Shielded 
Spark 
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have exceeded 800 hours. In- 
spection is usually required only 


every 100 flying hours. 


The Hahn Radio Shielded 
Spark Plug is radically different 
from other plugs in several ways. 
One of the most important fea- 
tures is the unique electrodes. 
Their large area prevents burn- 
ing away and assures a constant 
gap with infrequent adjustments. 
The large center electrode fur- 
thermore, acts as a baffle and 
decreases fouling. 


The Hahn terminal connection 
makes a positive contact. It is 
water, oil and dirt proof. The 
terminal is interchangeable with 


PLUG 
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any Hahn Plug and fits any type 
of harness. 


The Hahn Plug is insulated 
with the best grade of mica. 


Our engineers are specialists 
in radio shielding. They have de- 
veloped complete shielding in- 
stallations for the ignition system 
that are surprisingly low in cost. 
Wewill gladlysend you complete 
details without any obligation. 


Walter Kidde & Company. Inc. 
140 Cedar Street 
New York 
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The long-life air- 
craft battery— 
Exide. Especially 
designed for hard 

Slying service. 





It’s aircraft 100%— 
light-weight, compact, safe, 
built for long service 


Exide Aircraft Batteries have millions of 
miles of dependable flying service to 
their credit. They are not just storage 
batteries, but batteries built by Exide en- 
gineers especially for aircraft service. 


Five important Exide features: 
° 
1—Electrolyte will not spill. Special cell con- 
struction. 


2—Compactness (12-volt Exide shown is 
14 1-8"' long, 7 1-4"' wide and 10 3-16'"' high). 


3—Light-weight — (Transport size battery 
shown weighs 70 Ibs. Is used for cranking, 
high-wattage lamps, radio and ignition). 


4—Long life, due to highest quality materials 
and 43 years’ battery-building experience. 


§— Twelve types and sizes to meet every aircraft 
service. 


Before you buy your next batteries, see an 
Exide representative. Discuss your bat- 
tery problems with him. Or, write us for 
further information on the many types of 
Exide Aircraft Batteries and their varied 
applications. 


Exide 


AIRCRAFT BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
THE WORLD’S LARGEST MANUFACTURERS OF STORAGE BATTERIES FOR EVERY PURPOSE 
Exide. Batteries of Canada, Limited, Toronto 
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MORE 
AIR HOURS 


Gulfpride Oil is 100% paraffin base 
mineral oil refined by the costly 
Aluminum Chloride method. Ex- 
clusive to Gulfpride. GulfprideOil 
exhibits a relatively flat viscosity- 
temperature curve; high flash and 
fire values, and low pour tests. 

Gulfpride Oil holds its body at 
high temperatures and resists 
breaking down under motor heat. 
It is highly resistant to oxidation 
and emulsifying action. 

Gulfpride Oil is made in five vis- 
cosities: 7 5-100-120-150 and 200 at 
210°F, providing a superior lubri- 
cant forall types of aircraft motors, 
under all operating conditions. 

Ask for Gulfpride Oil and you'll 
never be grounded because of oil- 
caused trouble. 


..» Lhere’s good reason why 


THIS OIL HOLDS 
ITS BODY 
















































le’s a big mistake to 
think that “all oils are about 
alike.” Read quick facts here 


and seewhy ........ 


It’s a fact that Gulfpride Oils show 
remarkably flat viscosity-temperature 
curves. That is, they hold their body 
well under extreme high temperature 
operating conditions, yet do not be- 
come objectionably stiff and tacky at 
low starting temperatures. 

Gulfpride Oils permit a smoother, 
freer running motor. You can see the 
difference...in higher tachometer read- 
ings and in greater power. And some- 
times that extra lift comes in handy. 

Gulfpride Oils form less than one- 
fifth as much carbon by Conradson test 
as the next best Paraffin Base Oil of 
comparable viscosity on the market. 
They keepsweetrunning motorssweet. 

Add up these advantages... resist- 
ance to heat, flat viscosity curve, freer 
running motor and low carbon forma- 
tion...and you see why Gulfpride Oils 
gives you more air hour. Ask for it at 
the field. 


GULF REFINING COMPANY 
General Sales Offices, Pittsburgh, Pa., U.S. A. 





REFINING COMPANYe 
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An American Airways Pilgrim Plane above the clouds at Waco, Texas 


In Texas, where summer temperatures reach 100 
above zero, B. G.’s function with equal perfection 
on the Southern Division of American Airways. 
In any climate —arctic or torrid —B.G.’s deliver 
to any engine a never-failing spark —hot, sure 
and steady. 


American Airways, Inc.,—one of the great Ameri- 
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AT 70 BELOW IN 





In Alaska, where American Airways, Inc., 
operates Alaskan Airways; where winter 
temperatures reach 70 degrees below 
zero and where oil in engines sometimes 
has to be heated before motors can be 
started, B. G.'s always function perfectly. 





Joe Crosson, Chief Pilot and 
Arthur W. Johnson, General 
Manager, Alaskan Airways, 
Inc., with a Fairchild Plane at 
Fairbanks, Alaska. Tempera- 
ture 70 degrees below zero 


can air transportation systems—has four divisions: 
the Colonial; the Embry-Riddle; Universal, and 
Southern. Its planes fly 27,500 miles a day. It 
has 1233 employes including 158 pilots. It covers 
a large part of the United States and extends 
into Canada. Alaskan Airways, a subsidiary, serves 
a great territory in Alaska. 


American Airways planes, wherever operated, use B.G. Mica Aviation Spark Plugs—regular or radio shielded 


THE B. G. CORPORATION 


Contractors to the United States Army and Navy and Aircraft Engine Builders 
136 West 52nd Street, New York 


Cable Address: Golsteco. New York 








~~ A. 
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Your map is studded 






















PRATT & WHITNEY 
AUTHORIZED 
PARTS AND SERVICE DEALERS 


+ 
Garden City, N. Y. Air Associates, Inc. 
Dallas, Texas The Aircraft Service & Supply Co. 
Dallas, Texas American Airways, Inc. 
St. Louis, Mo. American Airways, Inc. 
Newark, N. J. American Airways, Inc. 
Farmingdale, N. Y. American Airplane & Engine Co. 
Cheyenne, Wyoming Boeing Air Transport, Inc. 
Salt Lake City, Utah Boeing Air Transport, Inc. 
Omaha, Nebraska Boeing Air Transport, Inc. 
Reno, Nevada Boeing Air Transport, Inc. 
Torreon, Mexico Corporation Aeronautics De Trans. 
Chicago, Illinois National Air Transport, Inc. 
Butte, Montana National Parks Airways, Inc. 
St. Paul, Minnesota Northwest Airways, Inc. 
Seattle, Wash. Pacific Air Transport, Inc. 
Oakland, Calif. Pacific Air Transport, Inc. 
Burbank, Calif. Pacific Airmotive Corporation, Ltd. 
Miami, Florida Pan American Airways, Inc. 
Brownsville, Texas Pan American Airways, Inc. 
Cristobal, C. Z. Pan American Airways, Inc. 


Cleveland, Ohio Thompson Aeronautical Corporation 
Pontiac, Mich. Thompson Aeronautical Corporation 


Kansas City, Mo. Transcontinental 

& Western Air, Inc. 
Columbus, Ohio Transcontinental 

& Western Air, Inc. 
Hartford, Conn. United Airports of Connecticut 
Portland, Ore. Varney Air Lines 
Patterson, La. Wedell- Williams Air Service 
Montreal, Canada Canadian Pratt & Whitney 


Aircraft Co., Ltd. 








PRATT & WHITNEY 
SERVICE STATIONS 


where craftsmen maintain 
the dependability that 
erattsmanship has built 


Conveniently located, twenty-eight Pratt & Whitney 
Authorized Parts and Service Dealers dot this con- 
tinent. At each of these points complete stocks of parts 
are available. Every phase of service work is supervised 
by men trained in the Pratt & Whitney plant. Thus 
every Wasp and Hornet engine in North America is 
backed up by inspection and maintenance service as 


dependable as the engine itself. 

















PRATT & WHITNEY AIRCRAFT CO. 
EAST HARTFORD .. . CONNECTICUT 
Division of United Aircraft & Transport Corp. 


Manufactured in Canada by Canadian Pratt & Whitney 
Aircraft Co., Ltd., Longueuil, Quebec; in Germany 
by Bavarian Motor Works, Munich; and in Japan 
by Nakajima Aircraft Works, Tokyo. 


Wasp é Hornet 


% Registered Trade- Mark 
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US TO GREATER EFFORT A 


Janus—god of all beginnings (hence, the 
name of this month of January)—with his 
two opposite faces as though reviewing the 
past and looking into the future. 

















Oo 


1922 


1923 
1926 


1926 
1928 


1929 
1931 


F 


First American Plane to 
carry 2000 Ib. bomb 


First All-Metal Sea Plane 


First Air-Cooled Engine 
Bomber 


First Alloy Steel Fuselage 
First Successful Large 
Plane for Aircraft Carriers 
Baltimore Plant Opened 
Fastest Flying Boat ever 
built for the U. S. Navy 


he GLENN L. 


MARTI 


BALTIMORE ° 


DEPENDABLE AIRCRAFT 
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'WE SHOULD LOOK BACK OVER PAST ACHIEVEMENT TO INSPIRE 
ND ACCOMPLISHMENT IN THE FUTURE 







MARTIN MILESTONES 


First Martin Glider . . 
First Martin Airplane . 
Martin Plant Opened 
Santa Ana, Cal. .. 
First American Training 
oe.» «6 « & 


- »« 1907 
- « 1908 


- « 1909 


e « 1922 


First American Twin Engine 


ae 2 « 2 -s » 


First Experimental Night 
Mail Plane se 


- « 1918 


« « ISa2 


First American Metal Mono- 


en oc wt me fs 


« « 1922 




















COMPANY 


SINCE 


* MARYLAND 


1909 
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For More Effective Control 


erento heels ano Brakes 


IVE. years ago—vunheard of! 

Today—standard equipment on 
practically all planes built: Bendix 
Wheels and Brakes; a vital safety 
feature, as every pilot knows; for 
a perfect “take-off;” for slowing 
the plane after landing; make 
any landing field “big enough.” 


BENDIX 


BRAKE COMPANY 
South Bend - Indiana 










Bendix disc wheel and brake 

showing brake removed from 

its protected position within 
the wheel itself. 








(Subsidiary of Bendix Aviation Corporation) 
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month with Western Electric 


radio telephone! 


With unfailing regularity, ground stations carry 


on two-way conversation with pilots along United’s 





more than 6100 miles of Western Electric equip- 


- : All United Air Lines’ planes carry Western Electric No. 8-B 

ped airways. The intervals on the clock show the Transmitters and No. 9-B Receivers for two-way communication: 

e No. 9-D Radio Receivers for receiving weather broadcasts and 
time allotted for each scheduled contact. radio beacon signals. 





With this equipment, the pilot is always in touch with one of 
his company’s ground stations. In all kinds of weather, over all 
kinds of country, Western Electric two-way radio telephone helps 
United pilots in 106 planes to fly 1,000,000 miles a month on 
schedule! 

In addition to the Western Electric communication equipment 
which United and other transcontinental airlines have adopted as 


standard, radio receivers and transmitters specially designed for 





private planes are available. Write for details to Western Electric 
One of the 35 United Air Lines’ Western Electric equipped 


Company, Dept. 266-A, 195 Broadway, New York. pubigh aiihes 


Western Elecfric 


Aviation Communication Systems 


MADE BY THE MAKERS OF BELL TELEPHONES 


*Northern Electric in Canada 
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FAMOUS FLIGHTS WITH THOMPSON VALVES 


VER 3 CONTINENTS 
IN THE GIANT DOX.. 












= 3 3 
wot” i J, Bs ; 

c ‘ ” : i> 
it ‘ c.f ¢ 


¢ 
’ 


al ae a “i +i i 
VAL ILA A 




















.... equipped with 576 Thompson Valves 


Fifty tons of ocean-going yacht—with wings! 
Powered by 12 Curtiss “Conqueror” engines 
—and manned by a crew of 16 air-sailors! 
When the giant Dornier Do-X left Friedrichs- 
hafen in November, 1930, on its leisurely tri- 
continental tour, no flying records were attempted. 
Commander Friedrich Christiansen had promised 
himself a full year of experimental flying— in 
the interest of commercial efficiency and safety. 
From Amsterdam to Calshot, England, the Do-X 


proceeded down the the western coast of France Two Thompson Valves exactly as taken 


from one of the Do-X’s engines after 
the plane arrived in the United States. 
Five hundred and seventy-six Thomp- 


into Spain and Portugal. January of the new 
year saw the huge ship over the Canary Islands. 


Then a hop to Cape Verde Island . . . on to son Valves were used in the twelve 
Brazil . . . the West Indies . . . Miami, Florida! Curtiss “Conqueror engines on this 
a ‘ historic flight. 

Nine months of world traveling . . . thousands 


of miles through all extremes of weather . . 
THOMPSON PRODUCTS 


INCORPORATED 


General Offices: Cleveland, Ohio, U. S. A. 
Factories: CLEVELAND and DETROIT 


Thompson Valves 


; THIS ADVERTISEMENT IS ONE OF A SERIES RECALLING HISTORIC 
576 of them— used in the flying boat’s engines. AIRPLANE FLIGHTS IN WHICH THOMPSON VALVES WERE USED. 


were climaxed by the final hop from Norfolk to 
New York at 100 miles an hour— with 70 
passengers! 

Throughout the long flight the twelve 600 h. p. 
Curtiss “Conqueror” engines in the Do-X gave 





an amazing exhibition of constantly dependable 





performance. And vital to that performance was 


the perfect reliability of the Thompson valves— 








“Squeeze” the throttle 


... Socony Responds Instantly! 


*CNQUEEZE” the throttle for the take-off 

..- you need a powerful gasoline—a 

gasoline that gets your plane in the air 
quickly, without faltering. 

Socony Aviation Gasoline, tested and 
proved under actual flying conditions in 
our own Socony Test Plane, and used by 
leading pilots when they fly in New York 


Photo by R. B. Hoit 





and New England, insures a carefree take- 
off ... gets your plane in the air fast. 

When your engine is fueled with Socony 
Aviation Gasoline and lubricated with 
Socony De-waxed Motor Oil, you have a 
right to expect perfect engine performance, 
and you get it. 

Try this combination next time. 


SOCONY 


AVIATION GASOLINE -« 


STANDARD OIL COMPANY OF NEW YORK, INC. 


DE-WAXED MOTOR OIL 
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\ \ J HEN a pilot opens the throttle quick- 

ly, he wants smooth and positive 
acceleration. It is his greatest factor of safety 
in many tight situations. 


Temporary enrichment of mixture required 
for such acceleration is automatic with 
Stromberg Aircraft Carburetors. That’s why 
so many good pilots prefer them. The accel- 
erating pump, for use on engines which 
require a large accelerating charge for cold 
weather operation, is a new and exclusive 
Stromberg construction. It gives a positive 
and definite accelerating charge, under all 
conditions, regardless of the situation exist- 
ing in the carburetor. This charge is delivered 
in a momentary spurt of fuel followed by a 
sustained discharge, lasting several seconds. 


Stromberg’s background represents 22 years 
of experience and research. Perhaps their 
engineers can be of service to you. 


prota. Carburetors are used on over 95% of the} 
aircraft engines now being built in the United States. 





Ay E ERA 


S TROMBERG 
CARBURETORS 


BENDIX STROMBERG CARBURETOR COMPANY 


SUBSIDIARY OF BENDIX AVIATION] CORPORATION 
BENDIX DRIVE - SOUTH BEND, INDIANA 
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Established 


for a purpose — 


by the WORLD'S 
LARGEST 
AVIATION 
SYSTEM 


Boerinc SCHOOL was established by 
United Aircraft and Transport Corporation to 
supplant the pioneer era of picked-up training 
of pilots and mechanics with modern instruc- 
tion methods. , 


Aviation is now a highly specialized career. 
The operation of transport and air-mail lines 
requires a knowledge of equipment and methods 
which can be thoroughly given only by a school 
associated with the everyday business of flying. 

Pilots and mechanics of the future must be 
trained under the highest standards of instruction 
that the industry can develop, in the interests of 
the industry itself. To make sure that your career 
in aviation will not be handicapped by training 
that is less than the best, write for the Boeing 
School bulletin. 


Next regular enrollment, April 4, 1932 


BOEING 


SCHOOL OF AERONAUTICS 
Subsidiary of United Aircraft & Transport Corp. 





BOEING SCHOOL OF AERONAUTICS 
Room B-1, Airport, Oakland, California 
Gentlemen : I am interested in 
O Private Pilot 0 Boeing Master Pilot 
DO Limited Commercial Pilot 0 Boeing Master Mechanic 





O Transport Pilot O Special Master Pilot 
(For Transport Pilots) 
Name Age 
Address s eS ee Oe a ee 





a ee sla State — 2 
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LEADING AIRPLANE 
MANUFACTURERS 


» +74 Call Upon Us 










Tubing = rust-proofed, used on Stinson 
planes. Photograph by courtesy Stinson 
Aircraft Corp. and World’s Work. a 





ong AIRPLANE MANUFACTURERS call upon us to supply 
part or all of their steel tubing requirements. Why? 


We are a specialty mill especially equipped to handle 
the difficult task of meeting the rigid requirements of 
the aviation industry. Ohio Seamless Steel Tubing actu- 
ally exceeds the stringent government specifications. 


The most modern equipment combined with engineering 
and metallurgical experience — plus the fabricating 
skill of Shelby master craftsmen—has made Ohio 
Seamless producer of the greatest variety of seamless 
steel tubing known to industry. 


Discuss your steel tubing problems with our specialists. 
They will gladly place their knowledge and 
experience at your disposal. 


Th HIO/,> 
SEAM 


CENTRAL OFFICE: 
Citizen's Building, Cleveland, Ohio 
WESTERN OFFICE: 






Mee s/o TUBE Co. B 


2 OY, OH/O 


EASTERN OFFICE: 

100 East 45th Street, New York 
MICHIGAN OFFICE: 

1225 W. Washington Bivd. 2857 East Grand Boulevard, 

Chicago, Ill. Corner Oakland, Detroit, Michigan 


SOUTHWESTERN OFFICE: 2646-43 Washington Boulevard, St. Louis, Mo. 














— 
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BIRD CHALLENGE FOR 1932 
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BIRD Leads with a new Finance Plan 


FOR THE PRIVATE OWNER 


N 1930 Bird challenged the aeronautic world by the 
production of a new, safer airplane—so safe that, in 
the Guggenheim Contest it won first place among all 
aircraft not equipped with auxiliary aids to flight. Con- 
stantly improved and refined, the Bird has met this chal- 
lenge with an astonishing safety record compiled by over 


200 planes in operation. 


In 1931 Bird again challenged — by cutting nearly one 
thousand dollars from the price of the improved three- 
place; and by introducing the Bird Four-Place, a general 





CURTISS-WRIGHT 
FLYING SERVICE 
COOPERATES 


In addition to our present 
authorized dealers and repre- 
sentatives we wish to announce 
that CURTISS- WRIGHT 
FLYING SERVICE, INC. 
has selected the Bird plane 
as being best in its class and 
has been authorized to rep- 
resent us on Sales and Service 
throughout the United States 
through their thirty branches 
and 385 dealers. 





utility biplane with a range 
of uses from instruction to 
an outstanding perform- 
ance with three passengers, 
all on only 125 h.p. This 
challenge has been more 
than justified by the steady 
volume of Bird sales in 
the past year of falling 
production. 


In 1932, Bird challenges 
again—this time to present 
a much-needed aid to pur- 











- OPERATOR - DEALER 





chasers, the Bird Finance Plan, 


a method of buying by deferred HEYWOOD 
payment without excessive AIR STARTER 


charges. Bird dealers can now Now standard equip- 
sell aircraft to responsible ment with the 4-place 
purchasers on terms which [125 b.p. Kinner and 
rival those of the automotive tbe 3- place 110 b.p. 
industry; in general 40% Warner-Bird at no ex- 
down payment and balance in (fra cost. 

12 equal monthly payments, 
with low interest, insurance and finance charges. 





The new method benefits all concerned. It assists the 
private owner to buy his airplane as he would buy a car. It 
helps the operator, who can complete his purchase out of 
income. 


Perhaps most of all, it will aid the responsible dealer. 
It opens to him new markets; permits him to use his 
working capital to greater advantage; and provides a 
powerful stimulus to Bird interest and sales. Write today 
for complete information. 


Bird planes invite comparison in performance with any 
others in their power range—including planes equipped 
with rotor vanes, slots, flaps or variable camber wings. 


BIRD AIRCRAFT CORPORATION, Glendale, L. I., New York 










































THE SAFE AIRPLANE 


SEE THE VARIOUS BIRD MODELS AT THE MIAMI AIR RACES—JANUARY 7-9 









Where there is no landing 
there must be no failure 
For SPRINGS of any kind, of 


any material, for any purpose 
in motor, controls or landing 
gear, use 





GIBSON-SPRINGS 


WM. D. GIBSON CO. 
1800 Clybourn Avenue - - - CHICAGO, ILL. 
Send for our Catalogue 
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A subscription to AVIATION 
the oldest aeronautical maga- 
zine mill bring to me each 
month, an accurate report of 
all that is new and practical 
in aeronautics. 


SEND IN THIS BLANK NOW! 
AVIATION 
330 West 42d Street, 
New York City 


Gentlemen: 


Enclosed find $3.00 for 1 year’s subscription 
(12 copies) to AVIATION—domestic rate. 





EG in coreg Stadleg 196. ee Ree aid wh 


Come to 
GOVRO-NELSON [07 


DESIGN, ENGINEERING and 
PRECISION MANUFACTURE 


At the shops of Govro-Nelson you will find Engineering 
Experience that has majored in the design and produc- 
tion of airplane engines. 


You will find Manufacturing Equipment that is modern 
and adapted to aircraft work. Most of our machines 
are accurate to .001”. 


You will find precision for a watchword. Correct 
design, accurate tooling and precision production are 
requisites for all aircraft work. 


These three things are available to you either individ- 
ually or collectively on either a small order or a large 
order at Govro-Nelson. We shall be glad to make 
recommendations or quotations if you will send us blue 


: , 
I / 


({OVRO-NELSON 


COMPANY 


1931 ANTOINETTE DETROIT 











CRAFTSMEN TO THE 
AVIATION INDUSTRY 








ti 
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* 
OVER HALF 
of the 188,000 SQ. FT. of 
EXHIBITORS SPACE 


EXHIBITORS 
SPACE 
SOLD 


REMAINING 
SPACE 
AVAILABLE 





for the 
1932 


NATIONAL 
AIRCRAFT SHOW 


APRIL 2nd TO 10th INCLUSIVE 
Has Already Been Sold 


The Detroit Airport and Hangar will again 
be the scene of the world’s greatest aircraft 
exhibition—the National Aircraft Show. 


30 days after space applications were sent 
out over half of the 188,000 square feet 
of exhibitors space had been sold. 


In order to assure participation, manufac- 
turers are urged to send in their applica- 
tions for remaining space immediately. 


AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, INC. 
10 East 40th Street, New York City 


For space applications and information address 
RAY COOPER— Show Manager 
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ConTINENTAL SALES 
PROVE CONTINENTAL 
ACCEPTANCE 








oO | 


Watch for the Continental 
exhibit at the National 
Aircraft Show at Detroit 











Sec are the only concrete proof of 


acceptance. 


—Continental’s sales of aircraft engines during 
1931 exceeded the combined sales of all com- 
petitors in respective power classes. 


—Continental ranks third in the entire nation’s 
production and sale of commercial aircraft 
engines. 


The Red Seal of Continental is definitely estab- 
lished as the symbol of confidence and depend- 
ability in the aircraft field. 


CONTINENTAL AIRCRAFT ENGINE COMPANY 
General Office and Factory, Detroit, Michigan 





320 W. Lafayette Boulevard, Detroit, Michigan 





Lontinental Engines 
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Just published — 
...a big, new handbook for 


the aeronautical engineer 


Complete, authoritative 
modern data on: 


—aerodynamics 
—parasite drag 
—airplane performance 
—stability and control 
—airplane materials 
—structural data 
—airplane weight analysis 
—airplane equipment 
—design standards 











Aviation Handbook 


by EDWARD P. WARNER 
Editor of Aviation; formerly Assistant Secretary of the Navy 
for Aeronautics; formerly Professor of Aeronautics and Head 
of the Aeronautical Engineering Department, Massacusetts 
Institute of Technology. 


and S. PAUL JOHNSTON 
Aeronautical Engineer, Assistant Editor Aviation. 


690 pages, 44 x 7, illustrated, $7.50 


great volume of valuable reference detail for the aero- 
nautical engineer, designer and draftsman. Textbook 
material and methods are avoided as much as possible—the sole 
purpose is to make available a handy, complete and up-to-date 
manual of facts and figures constantly useful in airplane design. 


[= is a book which brings together under one cover a 


In this book, gathered from such sources as the National Advisory 
Committee for Aeronautics, the Bureau of Aeronautics of the 
Navy Department, the Air Corps of the U. S. Army, manufac- 
turers of airplanes, etc., you will find such material as: 

—a large quantity of useful data on the areodynamic properties of air- 


foils and on the parasite resistance of streamline bodies and aircraft 
parts. 


—a treatment of all materials commonly used in aircraft, with re- 
publication of extended excerpts from government specifications, and 
with data on their physical properties 


—drawings and weight information on standard parts 
—installation data on engines and other large units 
—-useful structural data, etc., etc. 


See this book FREE for ten days. Send the coupon 
be'ow; pay for or return the book after you have had 
an opportunity to look it over carefully. 






FREE EXAMINATION COUPON 


McGraw-Hill Book €o., Inc., 330 West 42d Street, New York City 


Send me Warner and Johnston Aviation Handbook, postpaid, for ten 
days’ free examination. I agree to remit $7.50 or return the book 
postpaid within ten days of receipt. 





Signed 


ee et ee a ee Oe ee oa a ee oe ee en 


Name of Company 


(Books sent on approval in the U. S. and Canada only.) Av. 1-32 
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Our wide experience in the 
field of AUTOMOTIVE 
ENGINES makes us a 


most practical source for 


AIRPLANE 
SPRINGS 


on a production or 
experimental basis 


for Spri 
pients an Sep, 
tO 
14 Vice dy 
DETROIT DIVISION COOK SPRING DiIV'N 
MILLER AVENUE ANN ARBOR, MICH. 


BARNES-GIBSON-RA YMOND-ING 

















February 
Issue Closes 
January 12th 


i 





Early receipt of copy 
and plates will enable 
us to serve you best 
to furnish proofs in 
ample time so changes 
or corrections may be 
made if desired. 





AVIATION 
































AVIATION 
January, 1932 


ns sae ora 
gee ; 
' ” he 3 
ee 


“PASSENGER'S 


PLANE!” 


PILGRIM 100-A 
lo Place 
Transport 










Airplane 





The new Pilgrim 100-A provides for the transport 
operator the answer to his problem of profit for himself 
and satisfaction for his passengers. 


It adds to economical operation a new and larger measure 
of comfort for the public who ride in it—comfort that 
means steady repeat business from travellers heretofore 
not sold on the constant use of air transportation. 


Some of its features: noise and vibration greatly reduced; 
larger windows; heat, light and ventilation individually 
controlled; baggage stored out-of-the-way; toilet and 
lavatory facilities easily reached; complete two-way 
radio-telephone and radio-beacon equipment, and com- 
plete night flying equipment. 


The New PILGRIM 


in daily service on the Chicago-St. Louis, Chicago-Cin- 
cinnati, Cleveland-Louisville and Dallas-Brownsville 
routes, has received enthusiastic acceptance by pas- 
sengers, pilots and maintenance men. 


AMERICAN AIRPLANE & 
ENGINE CORPORATION 


Manufacturing Division of The Aviation Corporation 


FARMINGDALE, L. |, N. Y. 
Manufacturers of PILGRIM Airplanes and RANGER Engines 








INCORPORATED 


SPECIALISTS IN 
SPOT WELDING 
STAINLESS STEEL 


Three years development in spot welding of 
stainless steel enables us to offer the aviation in- 
dustry the benefit of our experience. 


Spot welded stainless steel construction offers 
definite advantages compared to wooden, alu- 
minum alloy, or torch welded steel structures. It 
eliminates all possibility of corrosion, even from 
salt water. Tests have demonstrated that spot 
welded stainless steel has remarkable resistance to 
fatigue. 


Manufacturers alert to modern trends in aircraft 
design should investigate our experience and facil- 
ities for engineering and fabricating spot welded 
stainless steel structures to meet government re- 
quirements. 


Write for particulars. 


FLEETWINGS, INC. 
ROOSEVELT FIELD 
GARDEN CITY, NEW YORK 











RAYMOND MANUFACTURING CO. 
CORRY. PENNSYLVANIA 
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The new Heath model LN has been granted 
Approved Type Certificate 456 by the U. S. 
Dept. of Commerce. This makes the Heath 
LN the lowest-priced Approved Type plane 
in America—the plane that brought back 
the light plane world’s altitude record from 


France. 


ge 
, ah NEWS A 


HEATH Aireraft 
Now Eligible for 





AVIATION 


January, 


1932 


Federal Lieenses 


But even more important, Heath has ar- 
ranged with the Dept. of Commerce for LN 
models assembled at home to be eligible for 


“NC” Licenses. 


This makes it possible to 


gain not only the economy and performance 
Heath has always provided, but to do so 
with the full approval of the Dept. of 


Commerce. 


HEATH AIRCRAFT CORP. 


Dept. 421, NILES, MICHIGAN 


Write today, for information 
on this remarkable step, so typi- 
cal of Heath Leadership! Learn 
how you can assemble the splen- 
did new Heath LN at home and 
have it eligible for Federal 
license. Learn how little it costs 
to fly the Heath way—and what 
an outstanding airplane this 


New Too! Easy Terms 


Heath Aircraft may be as- 
sembled at home, or purchased 
ready to fly, one-third down, 
balance on notes. Heath has 
pioneered light aircraft for 22 
years. Heath has won in its 
class at National Air Races for 
years. Heath is the answer to 
popular inexpensive flying. Write 
today for full information. 


altitude record model is for you. 











se 


A & 
Personal 
Want— 


The Searchlight Section 


of this issue covers the current 
business wants of the industries 
in which this paper is read. 





can invariably 
be filled by = 
a friend. 











XY 


For Every Business Want 
“Think SEARCHLIGHT First” 


si 


mo ' 
Business 
Want— 


must be satisfied 
| by someone in 
your industry. 











GN-029 a 

















SAFETY 


There has never been 
recorded a failure in 
Federal Ski Structure. 


FEDERAL -APPROVED 
SKIS 








APPROVAL 


Federal Skis are built to meet 
Department of Commerce re- 
quirements, and permit licens- 
ing of the Plane. They are 
the result of years of prac- 
tical experience and develop- 
ment. 


RELIABILITY 


In the design of Federal Skis, the 
calculations of the engineers have 
been proved by actual destruction 
tests. No failures in Federal Ski 
structure in six years of operation 
is a worthy tribute to the quality 
of material and workmanship used 
in their construction. 






Manufactured By 


FEDERAL AIRCRAFT WORKS 


MINNEAPOLIS, MINNESOTA 


PERFORMANCE 


Federal Skis conform to a 
standardized design having 
the proper load area for a 
given ‘or a plane. A pro- 
duction of fourteen distinct 
sizes, each having had prac- 
tical application on commer- 
cial planes in regular service 
assures users of Federal Skis 
a successful type for their 
particular planes. Simplicity 
and strength are obtained by 
the use of a conical metal 
column mounted slightly to 
the rear of the bearing surface 
center of the ski. This feature 
also gives it a natural tend- 
ency to climb when taxiing. 
By the use of Spruce wood, 
Dural bottoms and runner 
stock, the lightest weight pos- 
sible is obtained. Even load 
distribution results from 
tapering wood runners, which 
also insures maximum flexi- 
bility to successfully operate 
over rough ice. 
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COPPER COOLED 


SPARK PLUG 


MICA INSULATED 





| DEPENDABILITY 


you want... 


.-.to keep your Production Lines on the 





move, Barnes-made Springs have been 


building a reputation for dependable " Copper Cooled” Mica P lugs 


service for years. Won’t you tell us your For Record Pe rfo rmance — 
spring requirements... one or a million? 











Hurley-Townsend Aviation Spark Plugs stand 
grueling tests on record smashing flights and exact- 


The Wallace Barnes Co. || peciurmond cts, Ea ke fame 
BRISTOL, CONN., U.S.A. Cooled” principle. 


CAPTAIN FRANK HAWKS— 


used Hurley-Townsend “Copper Cooled” plugs on 
his record dash from Cleveland to New York 
(Roosevelt Field) when he beat the previous mark 
by doing the 450 miles in 1 hr. 45 min. 


LOUIS REICHERS— 


depended upon Hurley-Townsend “Copper Cooled” 
plugs on his overland and water flight from New 
York to Havana establishing a new record of 6 hrs. 
45 min. flying time. 


LUDINGTON AIRLINES— 


whose record for passenger traffic is well known 
throughout the industry find economy and relia- 
bility in Hurley-Townsend “Copper Cooled” plugs. 
Luther Harris, Superintendent of Maintenance says: 
“In every engine these spark plugs are giving from 
250 to 300 hours of service without adjustment.” 














lh LYCOMING MFG. CO.— 

4 t have standardized on Hurley-Townsend “Copper 
Cooled” spark plugs. They wired us: 

ANNUAL “After the exhaustive tests our engineering depart- 


ALL-AMERICAN eu Wiis der ciandaed cqutipiast te var Wate 
tion engines.” 


AIR RACES a et te cae 


Let us demonstrate how H.T. “Copper 


Cooled” plugs will reduce your costs and 
triple your flying hours—Write or wire. 
M A M | HURLEY-TOWNSEND CORPORATION 


305 East 45th Street, New York, N. Y. 


JAN. 7-8-9, 1932 COPPER COOLED 


For entries, reservation, informa- SPARK PLUG 


tion, write or wire Aviation 
Dept.. City of Miami. 








MICA INSULATED 
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SEARCHLIGHT SECTION 














POSITIONS WANTED 


YOUNG MAN of character and ability is seeking 

contact with meritous aircraft manufacturer. 
Liberal investment available. PW-151, Aviation, 
520 No. Michigan Ave., Chicago, Ill. 


BUSINESS OPPORTUNITIES 


INQUIRIES solicited from corporations inter- 

ested in raising capital through marketing 
corporate securities. e Brookworth Co., Inc., 
110 East 42nd St., New York. 


For Aircraft Industries 

Improved site, approximately one mile square, 

in this vicinity; specifically adapted to the 
successful operation of every branch of Air- 
craft industry due to commercial, industrial 
and natural advantages it possesses; photograph 
and data forwarded upon request; 5 years free 
taxes. Ed. Lea Davis, Flatiron Bldg., Chat- 
tanooga, Tennessee. 

















Teneeeuneneny 


BLIND 


or 
meat oi FLYING 
y Howard C. Stark 
(When Air-Mail Pilot) 
Comprehensive instruction book for Pilots, $1.00. 
Howard C, Stark, Box No. 1, Newark, N. J. 








HANGAR SPACE 


For seaplanes and flying boats. Also suitable for 
manufacturing. Adjoining Floyd Bennett Field. 
Equipped with runway. Easily accessible. Licensed. 
A. & E. mechanic available. Rates very low. 


M-148, Aviation 
330 West 42d Street, New York City. 








FOR SALE 


AIRPLANE—Eaglerock OX5 A-1_ condition. 
Motor completely overhauled, turning 1,500. 
Brand new wheels, tires and Hamilton propeller, 
$475. Need money. R. Crete, 1602 Penn- 
sylvania, Marysville, Mich. 


CURTIS-ROBIN challenger at a sacrific price. 

Licensed and in A-1 condition. Ship recovered 
and less than 250 hours on motor. Price $1.600 
eash. If you are really interested address P. O. 
Box 1422, Knoxville, Tennessee, for further in- 
formation. 


FOR SALE: Cessna 300 Wright 110 Hours. 

Ship just recovered. Also set Edo 38:30 
floats hatham Hunter, 177 S. Front S&1., 
Memphis, Tennessee. 


FOR SALE—One Waco 10, licensed, dandy shape, 

$495. One American Eagle, like new, $795. 
One LeBlond motor and propeller sacrificed at 
$250. One Zeekley motor and propeller, $350. 
One Kinner Fleet, like new, $1,850. Dixie Flying 
Service, Madison, Indiana. 


FOR SALE OR TRADE: Fairchild 71 less motor 

and Prop. Full night flying equipment. 
Plane bonded for radio. Will sell —, or 
major parts. Bargain $1,000 Reynolds & 
Poindexter, Winston Salem, C. 


FOR SALE: One (1) Curtiss Wright. Travel 
Air biplane. Engine -165. A-l 
guns. _ prin 330 West 42d 

. New York 


ar = DH. ‘‘Hermes” 110 ae eT air cooled 
gine for sale or trade. FS-150, Aviation, 
330 "West 42d St., New York. 


PARTS of a complete Travelair plane, B2000. 

including OX-5 motor for sale. Write for 
prices. Heether, 321 W. Duval St., Jackson- 
ville, Florida. 


STINSON—S.M-1-B, cabin Whirlwind J-5. Ship 

was at factory less than 18 months ago. 
Rubbed down finish, everything nearly like new. 
Equipped - speed ring, landing lights, starter, 
ete. A real bargain 2 $1,950 or will trade in 
light ship or car. H. . Greenwood, Harlan, Ind, 
































WACO “F." Kinner 125, Starter $3,100, Waco. 


“F" Warner, Metal Prop., Starter, $2,750, 
J6. Robin, $2. 100... Tote FC2. $2,500. 
OX Waco 10, $80 Waco Gliders $150. Ali 
in excellent b. - and licensed. Airview 
Flying Service, Red Bank, N. J. 


EQUIPMENT WANTED 








NEW OR USED 
IRVIN AIR CHUTES 


SOLD SERVICED RENTED 


JOE CRANE 
Roosevelt Field No. 1 
Garden City, L. I., N. Y. 








FOR CHARTER 


Privately owned J6300, 5 place Ireland 
Amphibion with Transport Pilot. 


Ship in perfect condition. Would favor 
work in South. 


P.O. Box 563, Fall River, Mass. 











FOR SALE 











J-5 Four-Place Stinson Junior 


with wheel dual control. Licensed and in perfect 
condition. Flown less than 100 hours. Ship is 
equipped with N.A.C.A. cowling, standard steel 
propeller, licensed and with plenty of instruments. 
Terms to responsible buyers. Make us a proposition. 


Becker Forner Flying Service, Inc. 
Jackson, Mich. 





 SCINTILLA"MAGNETOS 


all types at % the original prices. Also 
other airplane magnetos, such as Berling, 
Simms, _ Splitdorf, at astonishingly low 
prices, Latest style Robert Bosch Boosters, 
brand new at only $6.50 each. Parts for 
all types of magnetos. Shielded and un- 
shielded harnesses for 9 cylinder engine 
$22. a each. 
AGNETO BROKERAGE (CO. 
ns N. Halsted St., Chicago, Illinois 








DH, Gypsy Moth or similar horsepower class, 

with or em aes engine. No objection to 
ship in need of repairs. State lowest price 
first letter. EW-149, Aviation, 30 West 42d St., 
New York. 


bak A radial motor of about 40 horse 
wer. Address E. A. Stalker, 302 East 
Engineering Building, Ann Arbor, Michigan. 


WANTED: Waco or Travel Air J-5 or Waco F. 

Continental motor preferred. Stinson Junior. 
State lowest cash price in first letter. Luther 
West. 669 Milwaukee St.. Menasha, Wis. 
WANTED: Small biplane and steel T hangar. 

Prefer Moth, Great Lakes or Waco. Consider 
minor crack. Details and cash price to Russel 
Cronkright, Waseca, Minn. 


WE want to buy any type or make of magnetos, 

perferably Scintillas. Tell us what you have 
snd the lowest price you will accept for same. 
Charles Stern & Co., 817 W. Washington St., 
Chicago, Tl. 














FOR SALE 


J-5 B-1 Late Model Ryan 


licensed and in perfect condition with 
Bendix wheels and brakes and tail wheel, 
N.A.C.A. Cowling and plenty of instru- 
ments. Will accept OX5 Waco Travelair 
or Bird as part payment on this ship. 
Becker Forner Flying Service, Ine. 
Jackson, Mich. 








Rebuilt Airplane Engines 


EE Sc ok eareae <a $125 each 
IND oni 65 ware 6.0.6 40:6. 6'0 175 each 
NE 6.60 04:0: 6,05-0006 0% 195 each 
PY MEE Tv cccccuccccoees 255 each 
PN eo ohn die aus bvees sc 345 each 


Send for Complete Descriptive List 
HECKMAN MACHINE WORKS 





4026 W. Lake St., Chicago, Ill. 








There is a 


Searchlight 
Section 


in each McGran-Hill 
paper: 


American Machinist 
Aviation 
Bus Transportation 


Chemical and 
Metallurgical Engineering 


Coal Age 
Construction Methods 


Electric Railway Journal 
Electrical Merchandising 
Electrical World 

Electronics 

Engineering News-Record 
Engineering and Mining Journal 
Engineering and Mining World 


Factory and Industrial 
Management 


Food Industries 
Maintenance Engineering 
Metal and Mineral Markets 
Power 

Product Engineering 


Radio Retailing 
Textile World 


For advertising rates and 
other information on any 
or all of these publications, 
address 


SEARCHLIGHT DEPT. 
330 West 42d Street, New York 





n a. 
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LAIRD PLANES 


AT BARGAIN PRICES 


“Laird” Whirlwind LC-B 200, Wright J-5, 
Inertia Starter. Full Instrument Equip- 
ment. Just completely reconditioned. 
Looks like new. Factory guarantee. 
Priced to sell..... bab dita thie $3,500 


“Laird” Speedwing LC-RW 300, Wasp 
Junior 300 hp. This plane in excellent 
condition. Winner of $6,500 cash 
prizes Cleveland Air Races. Guaranteed 
Perfect Condition. .......... $10,500 


“Laird” Super Speedwing LC-RW 450, 
Wasp 425-hp. Engine. Full Instrument 
Equipment. Electric Starter. Top 
speed 180 m.p.h. Cruising 150 m.p.h. 
A real buy. No reasonable offer refused. 


For further particulars, address: 
E. M. Laird Airplane Company 


5301 W. 65th Street, Chicago, Mlinois 
Clearing Station 


_ Seaplanes—Landplanes 








FOR SALE 


Supreme Wood Propellers for Kinner, 
Warner, etc., $25.00; Standard Steel 
Sport Senior Propellers, 7 ft. 6 in. 
and 8 ft. diameters, $160.00; 24 x 4 
Kelsey Hayes Wire Wheels, $10.00; 
26 x 5 Goodrich Tires, $7.00, Tubes, 
$1.35. Above parts all brand new. 
Used 22 x 10 Airwheels complete with 
tire, tube, and hub, $25.00 each. 


Address Service Manager 
FLEET AIRCRAFT CORP. 


Buffalo, N. Y. 


FOR SALE 


Amphibions 
Outstanding Buys This Month 


Fairchild 71, Wasp Engine, 425 hp., 6-place 
cabin job, property wealthy sportsman, 
perfect condition, recently ——— 
and relicensed; for quick sale at $3,00 

Bellanca Pacemaker, Wright Whirlwind J- 3 
300-hp. Engine, completely overhauled 
by manufacturer and relicensed. Flown 
only by private owner; guaranteed like 
new. Total flying time under 200 
hours. Price ’ 

Sikorsky 8-39, Single Wasp dr. 300-hp. 
Engine, 6-place amphibion, total time 
300 hours with two hours since over- 
haul by Pratt & Whitney and Sikorsky 
factories; relicensed, like new, guar- 
anteed. Price $10,500. 

Savoia-Marehetti 3-Place Amphibion Flying 
Boat, private owner, nearly new, under 
200 hours; has 125 hp. Kinner Engine, 
top overhaul, like new, complete instru- 
ments, compass, bank and turn, etc. 
$2,650. 

Bird 3-Place, 125-hp. Kinner, completely 
overhauled, relicensed, new ship guar- 
antee by manufacturer. $2,100. 

wae Whirlwind Engine, J-5, 225 hp., 

40 hours total time, top overhaul just 
finshed. together with Micarta Propel- 
lor and Hub at $750. Also one complete 
Pioneer Instrument Board including 
Bank and Turn, Rate of Climb, Clock, 
Altimeter, Oil Temperature and Pres- 
sure, etc. Less than half price. 


Many Other Exceptional Bargains 
10 SIKORSKY S-38, twin Wasp engine Amphibions 
from $12,500 to $18,000, with six at $15,000— 
completely overhauled, both ships and engines, re- 
licensed, guaranteed perfect condition. Brand new 
FAIRCHILD KR-taper-wing biplane with brand 
new 100 hp. Kinner Engine (never flown except 1 
hour flight test), at $2250. Two Curtiss Juniors 
nearly new, with 40 and 65 hours at $750 and 
$800. Great Lakes Trainer at $1900; Brand New 
Buhl Bull Pup at $850, one at $650. WACO-10, 
OX-MILLER HEAD, Scintilla Magneto, fine condi- 
tion, overhauled, relicensed, $750. ENGINES in- 
clude WASPS, HORNETS, CYCLONES, WRIGHT 
WHIRLWINDS propellors. instruments, etc. 


Phone, write or cable your requirements to 
GEO. R. POND, Test Pilot 
Pent House, 267 Fifth Ave., New York, 








PIONEER AIRCRAFT CO. 


Pioneers Since 1911 


REPAIRING 


REBUILDING COVERING 
WRECKS REBUILT 


Our licensed mechanics are specialists on rebuild- 
ing, repairing and refinishing which guarantees 
you superior and accurate workmanship ata low cost. 
When the old bus begins to look seedy and needs 
an overhaul it’s a grand and glorious feeling to be 
able to put her in a reliable shop where you get 
an honest estimate, which includes all extras plus 
hi-class workmanship at a low cost, and have it 
delivered to your field with a brand new N. C. on 
the rudder, at no extra cost. 

Ships called for and delivered free of charge. 
A first-class repair job beats a whole hangar full 
of cheap jobs. Write, Wire or Phone for Estimates. 


Pioneer Aircraft Co., Rochelle Park, N. d. 
Phone: Hackensack 2-9725 


PAINTING 


DETROIT AERO MOTORS CO. 


14019 Hamilton Ave., Detroit, Michigan 
AIRPLANES FOR SALE 


We recently purchased 12 brand new Parks, 3- 
place airplanes. a airplanes carry an ap- 
proved type certifica 

Would be a wonderful ship for young men who 
wish to put in flying time; cost twice as much to 
build - we are asking for them. Form you're 
flying club now. 

Our price for these eeroteees is $850.00 each 
complete, on time. Put $200.00 down and you 
can have your airplane all paid for by next 
spring. Write for full information. 


MOTORS FOR SALE 
1—New 165-hp. Continental with new Heywood 
Starter, 00. 
1—Practically new 40-hp. Continental, $275.00. 
Write for Catalog. 


Airplane 


Propellers 
+ 


SPECIAL 


Prices for December and January 
BUY AN EXTRA PROP. 


OXS5 with all metal spinner... .$45.00 
OXS5 without spinner........... 40.00 
OX5 with spinner for BIRD ship 30.00 


Kinners-Warners ............. 35.00 
Challengers-Hissos-Whirlwinds . 50.00 
LeBlond-90 
RP, Eo Ssanccaciace . . .$35.00 
Warner-85 
Szekely 
yn ere eA $25.00 
Cirrus, old production ......... $20.00 
LeBlond-60, old production, with 
ND”, do Se Oe taans Scola, 
LeBlond-60, old production, with- 
OE GE Ke wd Kawi sie 005% 25.00 
LeBlond-60, new production 
asa with spinner without spinner 
Velie $40.00 $35.00 


STONE PROPELLER COMPANY 
“Supreme Propellers” 
Wichita, Kansas. 














FOR SALE 


Lambert Powered Monocoupe 


150 hours. Steel prop. Semi-air wheels, 
brakes. Cabin heater, Booster. Never 
damaged. For quick sale $1,550. Wire 
or write 
REYNOLDS & LEMON 
Roanoke, Va. 


30 AIRPLANES FOR SALE 


Write for FREE List of Bargains Today 
Sensational clearance sale of new and used planes 
—Moth, $1,100; Challenger a, $1,350; 
Kinner Cabin Monoplane, $1,150; Wright 36 
Robin, $1,600; Rearwin Jr., $798: Waco Ten, 
$950, and others. Write or wire at once. 
WESTERN AIRPLANE SALES CO. 
Largest used plane dealer in the Middle ad 
602 Graphie Arts Bldg. Kansas City, 





COOAOLERGRGDSOCEEROREEReseeeeeoneneeeseeeeeecoetenentE” 





FOR SALE 


A real buy. Warner 110 H.P. Inland 
Super-Sport 2 Place Side by Side Ship 
This ship is the same as brand new. 
Wonderful performing ship and loaded with 
instruments. This ship must be seen to 
be appreciated. Priced to sell. 
Becker Forner Flying - eae Ine. 
Jackson, Mich 


For Sale—USED AIRPLANES 


All Types—Excellent Values 
Rock Bottom Prices 


Write or Wire for Price List 


CURTISS-WRIGHT FLYING SERVICE 
Sales Department 
29 West 57th Street, New York City 








“Opportunity” Advertising: 
Think 
“SEARCHLIGHT” 
First ! 








SACRIFICE SALE 


J4 220-hp. straight wing Whirlwind Waco 
licensed and in perfect condition. Ship 
well streamlined and plenty fast. No 
reasonable offer refused. 


Becker Forner Flying Service, Inc. 
Jackson, Mich, 








BARGAINS 


New Curtiss Wright Sedan, 240 hp.. $7500 
New Travel Air a 3 pl. 

BBS TOP co cccictecvecsscces 
Stinson Junior, Brand sh cabae 
Kellett Autogiro, Brand New ...... = 
Curtiss Wright Junior, Brand New . 
Spartan Monopl., 60 hp. Brand New i900 
Kinner Fleet with Airwheels ....... 1500 
Buhl Bull Pup, Almost New 
eo gig pS oxs Motors 

Complete, only 3 le 
One Overh'l'a Model ‘Hisso. compl. 100 
Curtiss C-6 Motor, New ........ 06 
D.H. Gipsy Motor, Rebuilt, 260 hrs.. 400 


Special Bargains in Instruments 


Parachutes Almost New at 
Special Prices 


New Hamilton Standard Steel 
Propellers at Cost 


Waco 9 and 10 Parts, Curtiss OX5 ywe. 

Ung — Parts, All Makes—50 % oft 
is 

Waco 9 Wings, Brand New ....ca.$ 50 

Waco 10 Wings, Brand New ....ea. 150 


Write, call or see us for the ship you want 


eee eee eee 





cy LUDING' rOn 2 





Ludington Flying Service, Inc. 
Central Airport, Camden, N. J. 
Camden 8060 
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AIRCRAFT SERVICE DIRECTORY 

















TRIUMPH 


MAGNETIC 
FUEL GAGES FOR wed 
NEW MODELS FOR COWL. 


WING, OR SPECIAL TANKS 
Manufactured by 
THE . peeren AUTO GAGE COMPANY 
FIELD. MASSACHUSETTS 








Ss REPLACEMENT PARTS 


a) for 
oF J-5—J-6 
fo) 





af KINNER & WARNER 
7 Send for lists. 
g Air Transport Equipment, Inc. 


Garden City, N. Y. 


Flightex A Covers 


Made for any ship and guaranteed 
to fit or your money back. Sold 
complete or in separate pieces. 
Manufactured since 1926. Made 
of fresh cloth. We also sell dope, 
rib cord and tape. 


Write for price list. 


SWEEBROCK AVIATION 
CO., INC. 


Box 176, Dept. A.. Ft. Wayne, Ind. 








STAINLESS STEEL 
TIPPED PROPELLERS 


FLOTTORP PROPELLER CO. 
1836 Linden Ave. S. E., 
Grand Rapids, Mich. 














WHY PAY MORE 


Waco 10 Wing Cover, Flightex $10, Airtex $8. 

2-in. Pinked Tape, 100 yds., Flightex $2. 30, Air- 
tex 

Waco 10 "Wing Spar, Dep’t Com. Appr’d, $10. 

Army Spec. Cl. Nitr. Dope, 5 gal., $6.25. 

Covers for all planes. Discounts to repairmen. 


AIR TRANSPORT EQUIPMENT, INC. 
Roosevelt Field, Garden City, N. Y. 











Phenix Clear Nitrate Dopes 


Clear—$1.20 per gal. in 50-gal. barrels 
—$1.25 per gal. in 30 gal. barrels 
—$1.50 per gal. in 5-gal. boxed cans 
Pigmented—$2.20 per gal. in 5 gal. boxed cans 
Yellow, Blue, Maroon, Green, Cream, Khaki, Alu- 
minum, Black, W ~~ Bo agg shipments, fresh, 
grade. 
PHENIX AIRCRAFT eo co. 
Williamsville, N. 








nautical Industry. 





The Aircraft Service Directory brings 
you into contact with the entire Aero- 
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PROFESSIONAL SERVICES 











Call or send me a sketch of 
your invention Phone LOngacre 5-3088 
FREE Inventor’s Recording Blanks, 
Confidential Advice. 

U. S. and Foreign Patents secured by 
Z H POLACHEK Reg. Pat. Attorney 
. . Consult. Engineer 

1234 BROADWAY, N. Y., at 31st St. 


Patent Your Ideas * 





E. W. ROBERTS, M.E. 


Gasoline and Oil Engines Exclusively 


DESIGNS and CONSULTATIONS 
Author The Gas Engine Handbook. 
One time Staff Member N.A.C.A. 
Thirty Years’ Experience — 116 Engine 


Designs 
P.O. Box 1540, Cincinnati, Ohio. 














PATENTS — TRADE MARKS 


All cases submitted given personal atten- 
tion by members of the firm. Information 
and booklet free. 


Patent Office and Federal Court Practice 


Lancaster, Allwine & Rommel 
Patent Law Offices 
Suite 421, 815 15th St., N. W., Washington, D. C. 











RADIO CONSULTANT 
ENGINEERS 


Transmitterse—Receivers—Address Systeme 
Advice Free 
BROWNING RADIO ENGINEERING CO. 
St. Louis, Mo. 








GOOD ADVICE 
SHOULD BE SOLICITED 
WHEN NEEDED 


Every Airplane Plant presents a set of 
highly individual problems that must be 
answered by expert assistance, taking into 
consideration all of the technical peculiari- 
ties of the plant under scrutiny. 


You can find the specific answer to your 
aviation problem through the Directory 
of Professional Services. 




















ILLINOIS 


ILLINOIS 











HERE$ YOUR GUIDE 
Or VAT Vale), 
SUCCESS! 


“Skyward Ho!’’ = full 


rse, 48 weeks. 


UC Acrepinne | & Engine Master Mechanics’ 
i 

& Mechanics’ Course, 30 
OD Aeroplane & Engine 


Section 1-AV. EAST ST. LOUIS, ILL. 


————NEW YORK CITY—————_ 





EAGLE AIRWAYS 


Hinckley, Illinois, 60 Miles West of Chicago 


We offer a very complete aeronautical course and 
courses within the reach of every individual in- 
terested in learning to fly. Equipped for night 
flying. New Equipment. Transport Pilots. Free 

accommodations. Dealers for Curtiss-Wright sales 
and service. Write for free information. 


DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 


Graduate and Undergraduate Courses in Aeronau- 
tical Engineering and Air Transport. Particulars 
from Dean, College of Engineering. 
NEW YORK UNIVERSITY 
University Heights, New York, N. Y. 


























NEBRASKA 


Lea AVIATION 


WHERE LINDBERGH LEARNED 
Good Pay in Aviation! Learn at 
Lincoln — where “Lindy” learned 
Government Approv Factory 
in connection. art time employ- 
ment. Write for details. 
Lincoln Airplane & Flying School 
740A Aircraft Bidg., Lincoln, Neb. 








EARN BIG PAY IN AVIATION 


Half Million Dollar Ground School Private fo Seine 
Army Instructors Low T: 

There’snofiner school school in America. Americ, raduatesethinget wage 
Most complete mechanics and pilots courses. 


Write for Free Information 


BEDFORD YMCA TRADE SCHOOL 
Dept. A-1, 1115 Bedford Ave., Brooklyn, N. Y. 
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ALPHABETICAL INDEX 


This index is published as a convenience to the reader. 
Every care is taken to make it accurate, but Aviation 
assumes no responsibility for errors or omissions. 
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WRIGHT “WHIRLWIND” 
and 


SCINTILLA 


AIRCRAFT MAGNETOS 


The Wright “Whirlwind”. . . first 
commercial radial air-cooled en- 
gine, developed eight years ago 
... has flown countless miles and 
established many major records. 


It's quite significant that Scintilla 
Magnetos are standard equipment 
on all “Whirlwinds”; have been 
for eight years. 

SCINTILLA MAGNETO CO.), INc. 


SIDNEY, N. Y. 


Contractors to the U.S. Army and Navy 
(Subsidiary of Eendix Aviation Corporation ) 















Three-quarter rear view 

Wright “Whirlwind” 240 

equipped with 2 Scintilla 
Magnetos. 


DEPENDABILITY 
SIMPLICITY 
ACCESSIBILITY 
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AIRPORTS AND AIRLINES... 


Can Cut ’Warming-Up’ 
Time in Half with 
G-E Oil Immersion Heaters 






The Type Y-2092 heater includes 
3-heat snap switch, flexible leads, 
and standard attachment plug 


Type Y-2092 heater inserted in oil tank 


ENERAL ELECTRIC oil immersion heaters 
for aircraft engines are designed to heat the 
lubricating oil without the aid of the engine and 
without the necessity of draining and refilling the 
oil tank in cold weather. They cut “warming-up” 
time in half. And they are intended for use as a j 
part of the ground equipment rather than for per- i 
manent installation in ships; therefore, one heater 
will serve a number of planes. G-E oil immersion 
heaters are portable, convenient to use, and shaped 
for easy insertion through oil-tank filler caps. The 
heating units can be supplied for operation on 
either 110- or 220-volt electric-lighting circuits. 
Write to-day for Bulletin GEA-1177B, which de- 
scribes these heaters in detail. Address the Gen- 
eral Electric Company, Schenectady, N. Y. 


GENERAL @ ELECTRIC 


<= AERONAUTIC EQUIPMENT = 


Type Y-2839 includes flexible leads and 
standard attachment plug 
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Caterpillar Tractor Co., Peoria, Ill., U.S.A. 


Track-type Tractors Road Machinery 


Combines 


(There’s a “Caterpillar” Dealer Near You) 


Prices — f. o. b. Peoria, Illinois 


TEN .$1100 THIRTY . $2375 
FIFTEEN . .$1450 FIFTY . $3675 
TWENTY . .$1900 SIXTY - $4175 






200,000 cubic yards of earth are being moved at the 


Chicago Municipal Airport, to improve drainage and 
increase runway space. A “Caterpillar” Elevating 
Grader, pulled by a “Caterpillar” Sixty Tractor, loads 
the earth into tractor-drawn wagons. Big equipment 
here, for a big job. And there are medium size “Cater- 
pillars” for the continuous maintenance work. Also 
agile smaller sizes, that nimbly do countless airport 
tasks. Airport builders and operators have come to 
think, not “which tractor shall I buy?” but “which 


size of the ‘Caterpillar’ Tractor will fit my needs?” 


CATERPILLAR 


REG. VU. S. PAT. OFF. 


T RAC-TO R 


cual a, dat aitcake .aiinabek a 
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OBJECTIVE OBSERVED DRIFT - ’ Te COD 7 COMPASS CORRECTION CORRECTED COURSE 














TO COMPASS FLYING 
THE NEW PIONEER DRIFT INDICATOR 





The angle of drift, a factor in com- ~ it (the dial tells you which) from the 
pass flying which up to the present : / IN . actual compass course. The adjusted 


has been largely a matter of guess- | My, compass reading will take you directly 





work, can now be observed directly ——— to your destination. 
\ a 


and accurately with the new Pioneer The new Pioneer Drift Indicator is 


Drift Indicator. The above diagram shows the Pioneer Drift Indicator simple to operate, easy to install, and 
A il P coh f, as actually installed in the floor of a plane. Notice 
n ot or navigator wi a few its convenience. A remote operated model is alsu -_s ° : 
y P 8 available. It is known as type 642 and is rotated by surprisingly mexpensive. Write us for 
means of a flexible shaft which is connected to a 


practice trials can quickly and easily small crank unit mounted on the instrument board. further information and prices. 








determine his drift a few minutes 
after taking off. Drift should also be checked at SEES EEE 


frequent intervals. The fact that a reading may be Kindly send me full information on the Pioneer 
taken on ground lights makes the Pioneer Drift Drift Indicator. 


Indicator equally valuable for night flying. 


EASY TO OPERATE 
The Drift Indicator is located in the floor of the Street and Number 


plane between the pilot or navigator’s feet. Turn 


Name 











Ci Town 
the dial until images on the ground are moving ity or Towr 


parallel with the lines on the Drift Indicator. State 
Note the indicated angle of drift and add or subtract 


PIONEER INSTRUMENT COMPANY? | 


INCORPORATED: + + DIVISION BENDIX AVIATION CORPORATION 
754 LEXINGTON AVENUE - «- - BROOKLYN NEW YORK 


205 FIRST NATIONAL BANK BUILDING DEARBORN « BENDIX BUILDING. LOS ANGELES +15 SPEAR ST.. SAN FRANCISCO + *S214W G6G3ROST CHICAGO+ 527 SUSSEX ST OTTAWA 
STERNPLATZ 13 BERLIN-JOHANNISTHALL. GERMANY * * GENERAL EUROPEAN REPRESENTATIVE. M CALDERARA, 47 AVENUE DE BRIMONT CHATOU S & O. FRANCE 

















